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Welcome and Opening Remarks  
Dr. Anna Harding, Oregon State University, Chair, Safe Pesticides/Safe Products (SP2) 
Subcommittee 
 
Dr. Anna Harding, Chair of the Safe Pesticides/Safe Products (SP2) Subcommittee of the Board 
of Scientific Counselors (BOSC), called the meeting to order at 8:07 a.m.  She welcomed 
everyone and thanked the Subcommittee members for their participation in the program review.  
Dr. Harding also thanked Dr. Elaine Francis, National Program Director (NPD), and her team as 
well as the scientists who contributed to the research and the organization of the meeting.  She 
expressed her gratitude to Ms. Heather Drumm, the Designated Federal Officer (DFO) of the 
SP2 Subcommittee, for organizing all of the details and logistics of the review, helping the team 
to stay on track, and answering questions regarding the Federal Advisory Committee Act 
(FACA) process.  This was the first in-person meeting of the Subcommittee members, whom  
Dr. Harding then introduced: 
 
Dr. Jerry Ault—University of Miami 
Dr. Carlos Blanco—Agricultural Research Service, U.S. Department of Agriculture (USDA) 
Dr. Elly Best—U.S. Army Engineering Research and Development Center 
Dr. Joel Coats—Iowa State University 
Dr. P. Barry Ryan— Emory University, a member of the BOSC Executive Committee and Vice- 
 Chair of the Subcommittee  
Dr. Rich Di Giulio—Duke University 
Dr. Judy Graham—American Chemistry Council 
Dr. Craig Adams—University of Missouri–Rolla 
 
Dr. Harding explained that the objective of the program review was to conduct a retrospective 
and prospective evaluation of the Office of Research and Development’s (ORD) SP2 Research 
Program and assess the structure, relevance, quality, performance, and scientific leadership and 
communication and coordination aspects of the program.  It is anticipated that the review will 
provide guidance to help ORD respond to various internal and external needs (e.g., making 
funding decisions and preparing reports for Congress). 
 
The SP2 Subcommittee was formed last fall by the BOSC Executive Committee, which 
developed and approved charge questions to solicit comments on the program’s relevance, 
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structure, performance, quality, outcomes, scientific leadership, and coordination and 
communication.  Dr. Harding stated that the Subcommittee was asked to undertake the review 
and provide a draft report to the BOSC Executive Committee for review and approval at its next 
meeting in May.  To address the charge questions, the Subcommittee chose to organize the 
review around the three long-term goals (LTGs) presented in the Multi-Year Plan (MYP).  Thus, 
the Subcommittee commented and responded to the questions and factors noted in the first five 
charge questions relating to the program’s relevance, structure, performance, quality, and 
outcomes for each LTG.  The charge questions for scientific leadership, coordination, and 
communication were evaluated separately in relation to the overall program.   
 
Dr. Harding explained that the review was piloting a new qualitative rating tool.  Developed by a 
workgroup that included representatives of the BOSC, ORD, and the Office of Management and 
Budget (OMB), the tool rates the program quality and significance of the research and the extent 
to which the program is meeting or making measurable progress toward its goals.  In advance of 
this review, the Subcommittee members had participated in one administrative call and two 
public conference calls to discuss the charge questions, background materials, writing 
responsibilities, and the format of the report.  

 
Dr. Harding then reviewed the meeting agenda, which was modeled after previous BOSC 
program reviews.  Day 1 began with introductory remarks by Ms. Drumm and Dr. Francis, 
followed by an overview of LTG 1 Subparts A and B given by Dr. William Mundy, Research 
Toxicologist, National Health and Environmental Effects Research Laboratory (NHEERL).  A 
poster session and affiliated discussion period followed for LTG 1.  The afternoon session began 
with an overview of LTG 1 Subpart C by Dr. Greg Sayles, Acting Associate Director, National 
Homeland Security Research Center (NHSRC), followed by a poster session discussion.  The 
day concluded with a presentation by Mr. Jim Jones, Director, Office of Pesticide Programs 
(OPP), Office of Prevention, Pesticides, and Toxic Substances (OPPTS), on the OPP perspective 
of ORD’s SP2 Research Program.  
 
Day 2 included an overview of LTG 2 by Dr. Timothy Gleason, Branch Chief and Supervisory 
Research Biologist, NHEERL, ORD, and an overview of LTG 3 by Dr. Robert Frederick, Senior 
Scientist, National Center for Environmental Assessment (NCEA), ORD, with a poster session 
following each presentation.  A discussion session for both LTGs 2 and 3 occurred in the same 
allotted time.  The day included a presentation by Mr. Jim Willis, Director, Chemical Control 
Division, Office of Pollution Prevention and Toxics (OPPT), OPPTS.  This was followed by a 
preliminary Subcommittee discussion of the assessment of LTG 1 using the new rating tool.  In 
accordance with FACA, this day included a specific time for public comment. 
 
Day 3 began with a preliminary discussion of the assessment of LTGs 2 and 3.  The remainder of 
the day involved working time for the Subcommittee and included a debriefing that served as the 
Subcommittee’s preliminary draft response to the charge questions.  
 
Dr. Harding stated that the Subcommittee has a conference call scheduled for later in the month 
to assess the status of the report and to determine what still requires completion.   
 
Dr. Graham noted that she would need to be recused from discussion of the developmental 
immunotoxicology research.  She explained that she is in charge of the Long-Range Research 
Initiative for the American Chemistry Council and that NHEERL investigators won a 

  2



SAFE PESTICIDES/SAFE PRODUCTS (SP2) SUBCOMMITTEE FEBRUARY 7-9, 2007 MEETING SUMMARY 

competition in which they were awarded $482,000 by the Council.  The remaining funds were 
delivered in 2003, but the Cooperative Research and Development Agreement (CRADA) still is 
in effect and some of the work is continuing.  Dr. Graham added that she also would need to 
recuse herself from discussion of the Agricultural Health Study (AHS).  She was with ORD for 
32 years and during the later stages of her career was involved with initiating that study.   
 
Dr. Harding then asked Ms. Drumm to present her DFO Remarks. 
 
DFO Remarks  
Ms. Heather Drumm, DFO for the SP2 Subcommittee, ORD, EPA 
 
Ms. Drumm thanked the participants for their attendance and then gave an overview of admini-
strative procedures related to the meeting.  She explained that the BOSC is a federal advisory 
committee that provides independent, scientific peer review and advice to ORD.  The nine-
member SP2 Subcommittee was established by the BOSC Executive Committee to review the 
SP2 Research Program.  Specifically, the group has been asked to respond to charge questions 
and provide a report for the deliberation of the Executive Committee, which will review and 
revise it as required, and then present the report to ORD.  Although the BOSC’s role is to 
provide advice and recommendations to ORD, the rights of decision-making and program 
implementation remain with EPA.  Ms. Drumm indicated that this was the Subcommittee’s first 
face-to-face meeting.  The Subcommittee has had three prior conference calls; one was 
administrative in nature and was held on December 15, 2006.  The other two calls, which were 
open to the public, were held on January 17 and 29, 2007.  A followup call will be held in 
March, and the date will be published in the Federal Register.  
 
Ms. Drumm’s role as DFO is to serve as the liaison between the Subcommittee and EPA and to 
ensure that the meetings comply with FACA requirements.  Ms. Drumm provided a brief 
overview of the key FACA rules.  FACA meetings, whether by phone, e-mail, or in person, must 
occur in a public forum when at least one-half of the Subcommittee members are in attendance.  
Documents received by the Subcommittee also must be made available to the public.  Issues that 
are solely administrative or preparatory in nature are exempt from the FACA requirements.  A 
Federal Register notice must announce all meeting dates 15 calendar days in advance.  Notice 
for this meeting was published on December 8, 2006.  The DFO must approve the agenda and 
attend all meetings.  The meeting minutes will be certified by the Subcommittee Chair within 90 
days of the meeting, after which they will be posted on the Web.   
 
As DFO, Ms. Drumm also ensures that the Subcommittee members have satisfied all of the 
appropriate ethics requirements.  Each of the members has filed a government financial 
disclosure report and has completed the required annual ethics training.   
 
Ms. Drumm explained that, to comply with FACA requirements, it would be necessary to hold a 
discussion following each of the poster sessions to summarize the key points from the 
discussions between the Subcommittee members and EPA staff at each of the posters.  She added 
that each poster was assigned two reviewers who will report highlights of each poster during the 
discussion time.   
 
Ms. Drumm concluded by reminding the Subcommittee members to complete their 
reimbursement forms and submit them along with their travel vouchers, including original hotel 
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and car rental receipts, before the conclusion of the meeting on Day 3.  She noted that the public 
comment time was slated for 4:00 p.m. on Thursday, February 8; comments are limited to 3 
minutes per person.  For the record, she reminded the participants to identify themselves prior to 
speaking.  When she concluded her remarks, Ms. Drumm asked if there were any questions; 
none were posed. 
 
Dr. Harding then welcomed the first speaker, Dr. Francis.  
 
ORD Welcome 
Dr. Elaine Francis, NPD, SP2 Research Program, National Center for Environmental Research 
(NCER), ORD, EPA 
  
Dr. Francis thanked the participants for their attendance and then presented an overview of the 
SP2 Research Program.  She began with a few introductory remarks, explaining that program 
reviews are critical to how ORD conducts its business.  The reviews help to strengthen the 
programs and to lay out the strategic direction and investment over the next 5 years.  The current 
review, she explained, is the tenth evaluation that the BOSC has conducted over the last 2 years.  
During her presentation, Dr. Francis stated that the purpose of the SP2 Research Program is:  “to 
provide EPA’s Office of Prevention, Pesticides, and Toxic Substances with the scientific 
information it needs to reduce or prevent unreasonable risks to humans, wildlife, and non-target 
plants from exposures to pesticides, toxic chemicals, and products of biotechnology.” 
 
Dr. Francis explained that the science needs for the SP2 Research Program fall under the fourth 
LTG of the EPA Strategic Plan, Healthy Communities and Ecosystems.  When planning its 
research programs, ORD receives input from the program’s main customers/users—with OPPTS 
being its largest client, outside peer advice, and the ORD Strategic Plan and other research plans.  
The products that result from the research are fed back into EPA’s Strategic Plan, ORD’s 
Strategic Plan, and to the users.  ORD reports back to the committees/groups that provide advice, 
indicating how the program has responded to and addressed any recommendations that were 
made.   
 
The SP2 Research Program was developed through consultation between ORD and OPPTS to 
determine areas of needed research.  Dr. Francis pointed out that the program is evolving and 
that some of the posters being presented at this review cover research areas that have been 
completed; others represent areas of continued effort or cover new research areas.  The SP2 
MYP Planning Team is comprised of members from each laboratory and center in ORD as well 
as reviewers from the program and regional offices. 
 
The program uses a range of research approaches and involves a number of research partners that 
cross divisions and national laboratories and centers, and integrates a range of research areas for 
human health, wildlife, and plants.  Research under LTG 1 is focused on developing predictive 
tools and methods; LTG 2 is centered on wildlife risk assessment; and LTG 3 research is focused 
on biotechnology.  The poster session for LTG 1 Subparts A and B included 22 posters; LTG 1 
Subpart C featured 10 posters; LTG 2 involved 14 posters; and LTG 3 had 6 posters. 
  
Dr. Francis provided budget details, mentioning that of the $29.6 million in SP2 Research 
Program funding from the FY2007 President’s Budget, nearly one-half is allocated toward 
research under LTG 1, with $9.3 million channeled toward LTG 2, and $6.1 million directed at 
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LTG 3 research.  LTG 1 also has the largest number of full-time equivalent (FTE) positions 
(42.7), followed by LTG 2 (36.9) and LTG 3 (8.5).  The FY2008 President’s Budget is slightly 
less, at a total of $28.2 million.  
 
Dr. Francis concluded her introductory remarks by stating that the results of the program review 
are invaluable in helping ORD develop, implement, and plan the SP2 Research Program.  She 
mentioned that presentations by the OPPTS Senior Managers, Mr. Jones and Mr. Willis, will 
cover the relevance of the SP2 Research Program and the application of its research in decision-
making.  
 
Dr. Francis then fielded questions from the participants.  
 
Discussion  
 
Dr. Adams asked why exposure is not identified as part of LTG 1 on slide 3, which shows 
exposure and treatment as one of the ORD research areas, considering it seems to be a major part 
of that goal.  Dr. Francis responded that the exposure and treatment area is tied to the Spray Drift 
Research Program, a program that is no longer under ORD.  She explained that ORD was in 
partnership for many years with OPP and industry on spray drift issues.  Although ORD is no 
longer conducting research in this area, it remains a partner with OPP and industry on many 
ongoing activities.  Dr. Adams asked for clarification that exposure drift is part of the research 
area of characterization and treatment (also listed on slide 3) through the Drinking Water 
Research Program.  Dr. Francis confirmed that it is.  
 
Dr. Francis informed the participants of the locations of the restrooms and cafeteria in the 
building.  She also announced that an EPA Scientist group dinner would be held at 7:00 p.m. at 
the Symposium Café in Durham, NC. 
 
Dr. Francis then introduced Dr. Mundy to provide an overview of LTG 1 Subparts A and B.   
Dr. Mundy received his Bachelor’s degree from the University of Massachusetts in 
Environmental Sciences and his Master’s and Doctoral degrees in Toxicology from the 
University of Kentucky.  Dr. Mundy has been with EPA since 1990 as a Research Toxicologist 
in Research Triangle Park (RTP), NC, in NHEERL’s Neurotoxicology Division.   
 
LTG 1:  Overview (Subparts A & B) 
Dr. William Mundy, NHEERL, Research Toxicologist, ORD, EPA 
 
Dr. Mundy outlined the main components of LTG 1, the framework used to organize the 
research projects, and the poster projects.  He reviewed the three main ORD outputs for LTG 1, 
which are to:  (1) provide methods and models for chemical screening and prioritization; (2) 
enhance interpretation of data from current tests and move towards targeted, hypothesis-driven 
testing; and (3) provide data on specific individual chemicals or classes of chemicals of high 
priority.   
 
Dr. Mundy explained that OPPTS is in need of credible and timely scientific information to 
inform risk assessment decisions regarding the many industrial chemicals and pesticides that it 
regulates.  To address the need for a sustainable risk assessment paradigm, ORD and OPPTS 
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have developed a strategic plan for LTG 1 research.  The research challenge is to produce 
specific data that are essential to assess and manage risk.   
 
The LTG 1 research builds on earlier work under the Safe Communities Research Program, 
complements ongoing research under other research programs (e.g., Human Health, Endocrine 
Disruptors, Computational Toxicology), and integrates intramural and extramural programs.    
Dr. Mundy outlined the framework for LTG 1 and the associated poster themes.  Aligned with 
the three main ORD outputs, the research themes of focus for the posters were hazard 
characterization and management, enhanced data interpretation and targeted testing, and 
screening and prioritization.  The first theme was covered by posters LTG 1-1 through 1-4 and 
involved the generation of chemical-specific data to aid in the implementation of the Food 
Quality Protection Act.  The second theme involved posters LTG 1-5 through 1-9 and covered 
the sub-themes of existing guideline data, targeted testing, and biomarkers of effect.  The final 
theme on screening and prioritization involved posters LTG 1-10 through 1-21 and focused on 
the development of methods and models.  A final poster, LTG 1-0, covered how ORD research 
supports the risk assessment process.    
 
Dr. Mundy concluded his presentation by inviting the participants to ask questions. 
 
Discussion 
 
Dr. Graham commended Dr. Mundy on his presentation and then asked a question regarding the 
2015 Annual Performance Goal (APG) for LTG 1 (slide 2) which reads:  “Develop and validate 
virtual chemical and alternative methods for risk-based prioritization and screening of 
chemicals.”  Dr. Graham noted that Dr. Mundy’s presentation, as well as the reading material on 
LTG 1, provided ample information on developing methods but not much on validation.  She 
asked where the validation information could be found.  Dr. Mundy responded that much of the 
LTG 1 research is longer term, and prior to use in a regulatory setting, the research requires 
formal validation.  He added that his presentation emphasized steps prior to those later stages.  
Dr. Graham noted that she had anticipated validation to be included, given that this point is 
stated as an APG.  Dr. Graham pointed out that much was mentioned regarding risk-based 
prioritization (e.g., hazard-based screening); however, screening methods for exposure were not 
presented.  Dr. Mundy responded that several projects are using new techniques for developing 
biomarkers of both exposure and effects.  He also added that although most of the research 
presented on Day 1 was focused on hazard characterization, some work did examine biomarkers 
of exposure.  
 
Dr. Ault noted that the work described involves a considerable amount of computation language 
and asked if it relates to modeling activity or creating probability profiles.  Dr. Mundy responded 
that the research is addressing computational tools such as in silico models to make predictions 
on exposure, pathogens, toxic metabolites, or adverse effects.  He added that work also is 
underway for analytical methods to handle new types of research (e.g., “omics” studies).  
Additional research involves developing models and tools to manage the large data sets produced 
from high-throughput testing. 
 
Dr. Mundy concluded by thanking the participants and inviting them to the poster session.   
Dr. Harding noted that each primary and secondary reviewer was given 15 minutes per poster.  
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Poster Session Discussion:  LTG 1 Subparts A & B 
 
Dr. Harding asked Dr. Graham to lead off the Subcommittee’s poster session discussion.   
Dr. Graham began by stating that the poster presentations were very clear and that the individual 
presenters were quite knowledgeable.  In several of the cases, despite the projects being the work 
of several collaborators, the presenter was familiar with the entire project.  Dr. Graham observed 
that a common theme throughout several of the posters was the integration of research from 
various laboratories and divisions, as well as the involvement of OPP.  She noted that this type of 
cross-disciplinary work is rare.   
 
Dr. Adams commented that he was very impressed with the quality of the research and its 
structure and organization.  One concern, however, is that much more toxicology than exposure 
work is represented.  For instance, little research is underway on chemical exposures in food and 
water.  He learned from the poster session that information is available through the registrant 
process, which might explain why there were few exposure-related projects at this session.   
Dr. Adams added that exposure data should be available through the registrant process or other 
channels; if not, ORD must ensure that projects incorporate that aspect.  He noted that the 
exposure work might be lagging behind the research on toxics, but suggested that it would be 
better to investigate those areas in parallel.   
 
Dr. Graham also expressed concern that exposure work is not being addressed sufficiently.  
Although there is excellent research in the biomarkers area, dose response data ultimately will be 
required.  One limitation for exposure studies is their elevated cost, which can run into millions 
of dollars.  It might cost $20,000 to study one family, but the sample size would be one.   
Dr. Ryan agreed that minimal exposure work was represented.  He added that the SP2 Research 
Program should have a greater emphasis on screening tools.  It would be helpful, he proposed, if 
80 percent of the large number of screening tools available could be eliminated.   
 
Regarding validation, Dr. Adams observed that many tests and models are being developed, and 
each one is case specific.  He suggested that the leaders of these projects and ORD should 
emphasize to the investigators that the models require validation and that they should be 
reproducible and accurate.  The tests and models have errors associated with them and the limits 
of those tests and models should be determined.  Dr. Adams suggested that it would be helpful 
when the Subcommittee prepares its reports and evaluations to have a listing of the peer-
reviewed publications under each LTG; at the moment, the only sources of information available 
are the posters, abstracts, and conversations with the investigators.   
 
Dr. Ault was very impressed with the posters and the abstracts that he viewed.  He observed a 
broad range of participation outside EPA as well as collaborations between EPA and academia.  
The Carolina Environmental Bioinformatics Research Center (poster LTG 1-15), which is 
addressing many complex statistical problems with large data sets, is one project involving a 
range of partners.  He added that the work with the ECOTOX database and Assessment Tools for 
the Evaluation of Risk (ASTER) system (poster LTG 1-18) is quite impressive; they are bringing 
scientific and technical information together and are screening the information to learn the value 
of the data.  On the other hand, Dr. Ault added, he had difficulty observing clear identifiable 
linkages to risk assessment in relation to the larger program goals.  In his view, there needs to be 
greater quantification of the empirical data.  Dr. Ault added that he finds it difficult to view the 
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projects and know what FTEs and funding are associated with the work.  More information is 
needed because a project with a minimal budget might have minimized future activity.  
 
Dr. Graham commented that it would be useful to have Dr. Francis explain whether it would be 
feasible to obtain a figure for cost per publication.  Dr. Ryan responded that having cost per 
publication may not be a fair assessment because some research costs are more than others.   
Dr. Harding stated that it is an important issue to know how many resources are devoted to 
certain research areas; however, it is not possible to obtain that level of detail.  Dr. Harding asked 
Dr. Francis to provide clarification on the budget breakdown per LTG.  
 
Dr. Francis commented that the lowest budget breakdown that ORD can provide is at the LTG 
level.  She explained that many of the research projects have long histories in which resources 
have been allocated to the highest research priorities over the years.  For example, funding was 
provided in 2003 to build the LTG 3 biotechnology program.  The other programs were 
continuations of ongoing efforts in which research expertise was matched with the highest 
priority needs.  Several of the PIs are working across research programs, so the division of 
funding per project level is not made.  Moreover, the work of each poster typically is an 
integration of several projects.  For cases in which some of the work has ended, those resources 
have been transferred to the next highest priority research.  
 
Dr. Graham commented that she was impressed by how the ASTER system (poster LTG 1-18) is 
being updated every 3 or 4 months.  Also impressive, she added, is that the database has a user 
support group.  
 
Dr. Best mentioned that she was very impressed by the role of the Science To Achieve Results 
(STAR) Computational Toxicology Program (poster LTG 1-14).  She pointed out that the 
research funded under this program is very productive, with testing methods focused mainly on 
collecting large data sets and emphasis on finding mathematical approaches to data management.  
Dr. Graham added that there are many Centers among the STAR Programs and that Centers are 
valuable because they can involve a variety of expertise to tackle a project.  Also beneficial is 
that some of the projects have been changed into cooperative agreements, which permit cross-
disciplinary overlap between experts.  
 
Dr. Coats commented that he was impressed by the predictive value of a number of the new 
tools.  He added that the work is of high quality, holds much potential, and that no other 
investigators in the United States or globally are conducting this type of toxicology research. 
 
Dr. Harding asked Dr. Francis to provide clarification on the issue of exposure research.  
 
Dr. Francis responded that some of the SP2 Research Program work is leveraged with the 
research of other ORD programs.  For instance, the Human Health Research Program has a 
stronger group working on exposure methodology that would have applicability to OPPTS and 
other program offices.  Because EPA obtains much information from the registrants on 
exposures, the registrants do not necessarily request exposure research from EPA.  Registrants 
have, however, asked EPA for research on the impact of drinking water treatment on pesticides, 
and the Agency is working in that particular area because the registrants could not obtain that 
information elsewhere.  Dr. Francis added that OPPTS is one of EPA’s largest bodies of risk 
assessors with approximately 600 risk assessors.  Unlike some of the other offices that do not 
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have any or many scientists and must rely on ORD for risk assessments, OPPTS has its own 
scientists to conduct these evaluations.   
 
Dr. Graham commented that ORD has orchestrated the SP2 Research Program to ensure that 
method development under the Human Health Research Program or the Endocrine Disruptors 
Research Program also is applicable to the SP2 endeavors.  She asked if the BOSC Executive 
Committee works to ensure that resources are balanced appropriately among the programs, both 
in terms of funds and also for areas of coverage. 
 
Dr. Harding responded that she is uncertain whether the larger picture has been addressed.  At 
each meeting, the Executive Committee will examine the overall direction of ORD and the 
strategic direction of the program.  Dr. Graham commented that because resources are changing 
over time, it would be helpful to have a complete picture of the funding/resource allocation.  She 
added that certain research areas are missing because of a lack of resources.  
 
In regards to the issue of exposure work, Dr. Adams asked whether there has been a coordinated 
analysis of the existing exposure levels and what data gaps exist with respect to exposure, routes, 
and chemicals for different populations.  There might be registrant and other exposure data 
available, but has there been any effort to coordinate that data, address its quality, and look for 
gaps?  Dr. Francis replied that she does not have the answer but welcomed one of the 
representatives from the National Exposure Research Laboratory (NERL) or OPP to respond.  
 
Dr. Kathleen Raffaele, Health Effects Division, OPP, stated that OPP does both chemical-by-
chemical and accumulative assessments.  Where gaps exist, OPP seeks data from registrants.  
She added that input from NERL is used for model development.  
 
Dr. Steve Bradbury, Director, Environmental Fate and Effects Division, OPP, explained that 
there is not much information under LTG 1 on a given structure or group of structures.  For 
research on conventional pesticides, baseline information (e.g., half-life, rate constants) about the 
structure(s) is being collected.  One of the major challenges for exposure is related to 
metabolites; specifically, keeping track of degradation and metabolic pathways as well as 
examining compounds and metabolic patterns.  Dr. Bradbury added that only two or three of the 
posters addressed this topic as it relates to information technology and predictive techniques.  He 
noted that there is more exposure research under LTG 2 that is past the screening stage and in a 
higher tier of risk assessment.  
 
Dr. Harding asked the Subcommittee members whether more information would be required 
from the investigators present regarding the outputs of their activities.  Dr. Graham responded 
that she is fine with the current amount of information; however, the Subcommittee might 
recommend that bibliographies for future Subcommittee meetings include a timeline of the 
projects.  Dr. Harding agreed, adding that some of the products of the work are so new that they 
have not yet resulted in any publications.   
 
Dr. Graham recalled that one of the action items from the January 29, 2007, conference call was 
that Dr. Francis would provide the Subcommittee with a listing of peer reviews pertaining to the 
SP2 Research Program.  She added that from the poster session she learned that the Neurotoxi-
cology Division has entered a second divisional peer review.  Will the Subcommittee hear about 
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other peer reviews during this meeting?  Dr. Francis responded that a more complete list of the 
peer reviews was compiled and it will be distributed later in the meeting. 
 
Dr. Harding adjourned the meeting for lunch at 12:00 p.m.  Subcommittee working time 
followed at 12:30 p.m. 
 
Working Lunch 
 
Dr. Harding commented that recurring issues (e.g., exposure work) that are not resolved at this 
meeting still will be written up and recommendations will be made.  She reminded the 
Subcommittee members to use the rating tool during their assessments.  Dr. Harding also 
reminded the group that she is preparing the section on leadership and that she will need to hear 
from all of the workgroups regarding details of leadership in the program as they pertain to the 
LTGs.  Dr. Harding will receive information on the aspects of coordination and communication 
from Dr. Ryan.  
 
Dr. Graham suggested that the Subcommittee members might want to review the rating criteria 
on page 7 of the draft charge to ensure that any unanswered questions regarding the tool are 
addressed.  She noted that answers to some of the questions might not be available currently.  
 
Dr. Di Giulio pointed out that publications emerging from research conducted under the SP2 
Research Program clearly are affiliated with ORD, but wondered whether their link to the SP2 
Research Program specifically is apparent.    
 
Dr. Harding responded that this is a relevant question and that people during the meeting will 
speak to details of the SP2 Research Program.  She added that there also is collaboration between 
the researchers about how the results are communicated beyond the regional offices.   
Dr. Graham stated that Dr. Francis is knowledgeable about this information exchange, more so 
than many of the NHEERL staff, so it would be a good topic to address.  Dr. Harding agreed. 
 
Dr. Coats asked if the rewards system under which the scientists work places similar weight on 
the utility and collaboration of the tools they develop as it does on publishing in the scientific 
literature.  He also asked how cases are assessed for which research was not yet published but 
should have been, and whether that work had application value.  Dr. Harding replied that it is an 
application-driven system, with scientists responding to OPPTS and its needs.  
 
Dr. Graham noted that Day 2’s session would include speakers from OPPTS.  She suggested that 
Dr. Francis speak to the question regarding the rewards system and that any Laboratory Directors 
present also could respond.  Dr. Harding replied that OPPTS uses a different structure for 
deciding which research areas to focus than what many of the Subcommittee members are 
accustomed to in a university setting, where individual researchers decide on the focus.  
 
Dr. Ault commented that in reviewing the materials he noted an important number of awards.  It 
was difficult to determine, however, what level of publication productivity merits an award.  He 
suggested that internal criteria are required to assess merit.  Dr. Graham responded that internal 
scales are used to assess award merit.  Dr. Harding added that the meaning of the award medal 
types was not clear to her.  
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Dr. Adams commented that the level of publications produced by ORD likely could be 
evaluated.  Dr. Graham noted that the bibliographies are not partitioned according to LTG.   
Dr. Adams pointed out that it is not the number of publications that counts when assessing the 
peer-reviewed publications; what counts is the information that needs to be communicated.  
According to him, peer review is the only way to ensure the quality of the research.  Dr. Adams 
agreed with Dr. Coats that it also is important to note the impact of the publications.  Dr. Best 
pointed out that the bibliographic analysis is addressing those needs.  Dr. Graham stated that 
these questions could be posed to the program office during Day 2 and that the OPPTS speakers 
also could speak to what information they use during their reviews. 
 
Dr. Francis praised the morning session of Day 1 as a successful start to the current program 
review.  She then introduced the next speaker, Dr. Sayles, and provided a brief biography.   
Dr. Sayles has degrees in Chemical Engineering at the undergraduate level from the California 
Institute of Technology, an M.S. from the University of California–Davis, and a Ph.D. from 
North Carolina State University.  He joined EPA’s National Risk Management Research 
Laboratory (NRMRL) in 1990 as a Research Chemical Engineer.  From 2002-05, he served as 
Acting Assistant Laboratory Director and then, from 2005 to present, as Assistant Laboratory 
Director for Drinking Water, Pesticides and Toxics, and Endocrine Disrupting Chemicals.  He 
served as the Acting National Program Director for the Drinking Water Research Program from 
2005-06.  Dr. Sayles became the Acting Associate Director for NHSRC at the end of 2006. 
 
LTG 1:  Overview (Subpart C) 
Dr. Greg Sayles, Acting Associate Director, NHSRC, ORD, EPA  
 
Dr. Sayles began his overview of LTG 1 Subpart C by mentioning that this part of LTG 1 
attempts to be the most responsive to the client needs by working with them to design the 
research and the products.  The research being undertaken can be organized into two categories:  
perfluorinated compounds (PFC) research that is addressing an APG to be met by 2013 (posters 
LTG 1-22 through 1-27) and non-PFCs research addressing an APG to be met by 2010 (posters 
LTG 1-28 through 1-31).   
 
Designed in collaboration with OPPTS, ORD research supported the Scientific Advisory Board 
(SAB) review of the risk assessment and the development and implementation of the 
Enforceable Consent Agreement (ECA) with industry.  In particular, the research is examining 
two main questions:  (1) What are the areas of uncertainty associated with the toxicology of 
perfluorooctanoic acid (PFOA)?  (2) What are the primary sources and pathways of human and 
environmental exposures to PFOA and related compounds?  ORD is addressing these questions 
via toxicity and pharmacokinetics (PK) research—through studies on mode of action and the 
development of PK models for extrapolating animal data to humans for PFOA.  The work also is 
examining source and exposure pathways and includes the development of sampling/analytical 
methods and models for analyzing PFCs in biological and environmental samples, as well as 
determining the PFOA content of consumer products. 
 
The non-PFCs research is addressing the following questions:  (1) What protocols are needed to 
determine the impact of drinking water treatment processes on pesticides?  (2) What exposure 
tools are needed to support large-scale human exposure/epidemiological studies?  (3) To what 
extent do deck coatings and sealants reduce dislodgeable residues on the surfaces of chromated 
copper arsenate (CCA)-treated wood?  (4) What tools are available to characterize human 
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exposures and risks to asbestos?  Studies addressing the first question include research to 
develop protocols for estimating pesticide removal and research conducting drinking water 
treatment studies on six carbamate pesticides.  Research for question 2 includes the AHS 
Pesticide Exposure Study, which is characterizing farm worker and family exposures and 
exposure factors.  Question 3 research includes a model to estimate absorption levels of arsenic 
and chromium from CCA in children.  The fourth question includes research that is evaluating 
methods for characterizing air exposures. 
 
Dr. Sayles concluded by stating that ORD research under LTG 1 C is:  responsive/flexible to 
address emerging and high-priority needs; collaborative in scope, design, and implementation; 
and results oriented, with products used by EPA risk managers and the regulated community to 
support registrations and risk assessments and to reduce risks.  Dr. Sayles then welcomed 
questions from the participants.  
 
Discussion 
 
Dr. Harding asked for clarification on whether ORD research that was discussed was pertaining 
specifically to the SP2 Research Program or to other parts of ORD.  Dr. Sayles responded that all 
of the research he discussed pertained to SP2 work under LTG 1.  Dr. Harding again asked for 
clarification on which body was requesting research from ORD.  Dr. Sayles stated that requests 
for research come mainly from OPPTS.  Again in response to Dr. Harding, Dr. Sayles stated that 
he would rather defer to one of the poster presenters and/or to an OPPTS representative to offer 
more information on the ECA process.   
 
Ms. Cathy Fehrenbacher, Chief, Exposure Assessment Branch, OPPT, explained that the ECA 
process was a voluntary process that was initiated several years ago to understand the sources 
and pathways of PFOA in the environment.  OPPT issued a Federal Register notice to convene a 
couple of meetings to engage parties interested in generating data on the topic.  Ms. Fehren-
bacher stated that some ECAs are in place and that there are some Memorandums of 
Understanding with industry.  She added that ORD scientists worked with OPPT to ensure that 
the data generated were based on sound science and the most appropriate analytical methods.  
 
Dr. Harding commented that the ECA appears to be a requirement.  Ms. Fehrenbacher responded 
that the ECA is an agreement between the Agency and, in the given example, a company for 
which OPPT identified specific tests for incineration.  The goal was to understand better the 
degradation of certain compounds during incineration.  She reiterated that the ECA is an 
enforceable mechanism that was implemented as a voluntary process in an open, public manner.  
 
Dr. Graham asked if it would be possible to look at research accomplished, perhaps 5 or 10 years 
down the line when project goals are to have been met, and know if it would represent the 
complete package of information that is needed or that something is missing.  According to  
Dr. Sayles, the client would help to determine if a suitable assemblage of information has been 
collected.  He added that ORD responds to high-priority gaps in research that have been 
identified, but deferred this question to the program office.  
 
Dr. Jennifer Seed, Chief, Existing Chemicals Assessment Branch, OPPT, explained that the risk 
assessment process is more sophisticated with the PFOA class of compounds than usually is the 
case because these compounds have a very long half-life in humans.  Thus, the typical risk 
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assessment process is not followed.  She added that it is fortunate that human biomonitoring data 
are available.  Specifically, the assessment uses internal dosimetric approaches from humans and 
animals.  Much of the research is emerging from the PK and the toxicology work.  Dr. Seed 
explained that when the research was begun, there was no means by which to mitigate risk.  A 
second arm of the research aims to produce a more specialized risk assessment to determine 
which pathways are more important in producing certain human exposures.  Trying to engage 
industry in this work is difficult, but doing so using the ECA process has proved successful 
because it provides an enforceable mechanism.  In relation to Dr. Graham’s question on 
forecasting satisfaction to research results in a few years’ time, Dr. Seed stated that it will be 
possible to do this on the risk assessment side.  On the exposure and risk mitigation sides, it is 
hoped that successful forecasting will be possible.  
 
Dr. Harding confirmed that there were no other questions and then thanked Dr. Sayles for his 
presentation.  She asked Dr. Coats for any introductory comments to the poster session for LTG 
1 Subpart C.  Dr. Coats commented that the posters for Subpart C appear to be one concerted 
effort on the PFCs, with a few projects having stand-alone themes.  He emphasized that the point 
is to evaluate the science at hand, despite any discontinuity in topics.    
 
Dr. Harding concluded by reminding the Subcommittee members that they had 15 minutes per 
poster and then asked everyone to reconvene at 3:00 p.m. 
 
LTG 1 Poster Session II Discussion  
 
Dr. Coats began the discussion by listing some of the poster topics covered in this session.  
These topics included risk assessment and reducing exposure for children in contact with CCA-
treated wood (poster LTG 1-30); the fate of pesticides during drinking water treatment (poster 
LTG 1-28); and work on fluorinated compounds and their potential and known effects, including 
toxicokinetics work (posters LTG 1-23 through 1-27).  The posters he reviewed all appear to 
have a good intent.  Moreover, they involve solid collaborations, are strongly focused, and are 
fulfilling immediate needs and providing answers.   
 
Dr. Ault agreed that the projects all have strong collaborations and coordination in tying effects 
to exposure scenarios.  He stated that the work on PFOA effects is excellent and commended the 
study on asbestos (poster LTG 1-31) for being well done and well coordinated.     
 
Dr. Graham stated that she was very impressed with the level of close collaborations with the 
program office as this degree of collaboration has not always happened in the past.  She noted 
that one individual mentioned that he has a working group in place to ensure that people from 
different disciplines are on the same track.  She commented that the work of poster LTG 1-23 is 
examining blood levels in relation to the effects of perfluoroalkyl acids, adding that this type of 
work is rare and provides new means of addressing traditional questions.  
 
Dr. Best stated that she also was very impressed with the PFOA work.  It is important to address 
the characteristics of compounds in humans and natural systems, she added, in addition to the 
current work on pathway analysis.  
 
Dr. Ryan commended the communication that is happening in relation to the PFOA research.  In 
speaking with an investigator regarding the PFOA pathway work, he learned that the state had 
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asked the regional office about this research, and that office then asked ORD to examine PFOA 
and look for methods to identify the material in blood and environmental samples and examine 
ways to measure effects.   
 
Dr. Adams stated that he was very impressed with the PFOA and perfluorooctane sulfonate 
(PFOS) studies; this research developed methods in very difficult matrices and involved strong 
collaborative mechanisms. 
 
Dr. Harding commented that the poster on ORD’s support of the AHS (poster LTG 1-29) 
exemplifies research in which the SP2 Research Program has found its niche, which is to address 
the issue of exposures.  Providing that information, she added, will better inform epidemiological 
analyses made by the National Cancer Institute and the National Institute of Environmental 
Health Sciences (NIEHS). 
 
Dr. Coats stated that he found the poster on the AHS work valuable because there has been so 
much conjecture over the past 30 years on ag-health and ag-chemical effects on workers, yet 
previous studies had been retrospective analyses, not exposure studies to examine the 
epidemiology.  He added that the work also involved the National Institute for Occupational 
Safety and Health (NIOSH).  
 
Dr. Ault asked what constitutes the standards for the EPA awards system.  Dr. Harding invited 
ORD representatives and the program office to respond.  
 
Dr. Francis explained that the awards system has clear criteria that must be met.  To receive a 
gold medal, the research must make a significant contribution that has cross-cutting applica-
tions—EPA-wide and beyond.  About 10 or 15 gold medals are handed out each year across 
EPA.  To merit a silver medal, the research also must be significant across the Agency in some 
way, but with less of an immediate impact than for the gold medal.  The bronze medals usually 
are handed out within an Assistant Administratorship, and are more readily awarded than the 
silver and gold medals.  Dr. Francis added that external panels review the proposals for the 
awards at all three medal levels.  The awards often are granted to teams and across the 
organization.  For example, bronze medals have been awarded for joint efforts between OPPT 
and ORD.  
 
In response to Dr. Harding’s question, Dr. Francis stated that nominations are required for the 
awards; either the office or Laboratory Director makes the nomination of an individual or team.  
Dr. Hal Zenick, Associate Director–Health, NHEERL, added that a high level of response and 
impact are required of research to receive a gold or silver medal.  For example, the Cancer 
Assessment Guidelines received a gold medal, as did research in response to Hurricane Katrina.  
 
Dr. Francis mentioned that EPA’s Scientific and Technological Achievement Awards (STAA) 
Program also has a high threshold of achievement.  The STAA awards, which are granted and 
announced at EPA’s science forum each year, are based on publications and EPA’s SAB decides 
which papers receive an award.  These awards have different levels (1, 2, 3, honorable mention), 
with more awards being granted at each subsequent lower level and the top level, 1, granted to 
research with the broadest impact.  Dr. Francis added that the STAA awards require projects to 
have well-defined proposals and meet particular criteria.  Dr. Ault asked what the lag time is to 
determine the impact of a paper.  Dr. Francis responded that a paper can be considered for a 
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STAA award if it was published within the last 3 years.   
 
Dr. Di Giulio stated that he was pleased with the science that was presented.  He asked why EPA 
selected certain chemicals and classes of compounds for the SP2 research.  He added that 
particular chemicals such as fire retardants also would be of interest for safety concerns.  
 
Dr. Seed responded that PFOA was brought to OPPT’s attention in an urgent manner.  The 
compound is present in human blood and toxicological studies showed dramatic effects at very 
low levels; however, there was a lack of information about the sources and pathways of human 
exposure.  ORD immediately launched research efforts to fill these data gaps.  Additional 
information has been collected since 2000 through EPA’s Voluntary Children’s Chemical 
Evaluation Program.  Dr. Francis added that work on PFOA for the SP2 research provided a 
close tie to the programmatic review because it involved specific research, as opposed to the core 
research program work.  She explained that EPA had to look at areas of research in which EPA 
already had information and expertise to address an issue versus those areas in which resources 
were lacking.  She added that information also is coming from research on brominated fire 
retardants; new questions have emerged from that work.  
 
Dr. Graham asked about including more information about future research areas, such as work 
on prions and nanotechnology, which are mentioned only briefly in the SP2 MYP.  
 
Dr. Francis responded that the MYP includes mention of work on prions and nanotechnology as 
examples.  She explained that EPA was in the rare position of receiving an extra $4.5 million in 
FY2006 with the attached stipulation to use those funds as a 1-year amount of funding to address 
high-level areas of problem-driven research.  Thus, ORD and OPPTS scientists determined what 
high-priority issues should be addressed.  Dr. Francis noted that much of the work that was 
presented during today’s meeting resulted from that 1 year of research.  Some of that funding 
was put toward the computational toxicology areas.   
 
Dr. Francis mentioned that EPA has been increasing its research efforts in nanotechnology over 
the last 2 years.  Since 2000, the Agency has had an extramural grants program; for its first 2 
years, Requests for Applications (RFAs) were issued on nanotechnology applications.  More 
recently, the focus has shifted to the implications of nanotechnology.  Joint RFAs with other 
agencies also have been issued and an intramural nanotechnology program has been established.  
The Agency also has a team of scientists working internally to develop a nanotechnology 
strategy.  Dr. Francis added that the nanotechnology research is being planned outside any of the 
existing MYPs.  This is a common procedure for new programs that are outside the context of 
the current research structure and that later find a place within one of the MYPs.  For example, 
the biotechnology team now is under the SP2 Research Program.  She noted that the nanotech-
nology program is of interest to other offices in the Agency in addition to ORD and OPPTS, and 
it is not yet clear whether the program will remain integrated or if it will be distributed among 
the existing programs.  
 
Dr. Coats asked whether the projects under LTG 1 Subpart C represent the whole of the special 
requests research or if they are a sampling of those projects.  Dr. Francis responded that the work 
represents the majority of the research that currently is underway.  The lead-based kits research 
was not included, she added, but it represents a small component relative to everything else.  
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Dr. Coats then asked about the likelihood of establishing an exploratory research program in 
nanotechnology in the future.  Dr. Francis responded that the exploratory program originally was 
granted $10 million; the STAR grants program shifted $5 million of that total to nanotechnology.  
She added that the program was either not funded or received fewer funds over the last few 
years.  Even when the exploratory program was broader, however, it never was completely 
exploratory.  For instance, the categories of exposure methodology and analytical chemical tools 
were much broader than the targeted RFAs.  
 
Dr. Harding suggested that Mr. Jones’ presentation be moved ahead of the Subcommittee 
working time.   
 
Dr. Francis then introduced Mr. Jones as the next speaker.  Mr. Jones has worked in EPA for 
more than 20 years in various capacities but focused mostly on OPPTS issues.  Currently the 
Office Director of OPP, Mr. Jones has been in OPP for more than 12 years at different 
managerial levels.  Mr. Jones spoke about OPP’s perspective on the research that ORD conducts 
and how OPP has used that information in decision-making.   
 
OPP Perspective of ORD’s SP2 Research  
Mr. Jim Jones, Director, OPP, ORD, EPA  
 
Mr. Jones introduced himself and mentioned that several scientists who have worked 
collaboratively with colleagues at ORD and the Pesticide Program were in attendance at this 
program evaluation.  Mr. Jones began with an overview of the National Pesticide Program 
mission, which is to provide the “best possible regulatory decisions to protect public health, non-
target species, and the environment” and to “rely on all available and relevant scientifically 
sound information.” 
 
According to Mr. Jones, the National Pesticide Program manages and reviews new pesticides 
and reevaluates existing pesticides on regular statutory schedules; more than 5,000 regulatory 
decisions are made annually.  Currently, the pesticide market contains approximately 1,100 
active ingredients and 19,000 products (e.g., agricultural pesticides, antimicrobial and consumer 
products, and inert ingredients).  Data on the inert ingredients are limited, whereas there is an 
abundance of data on agricultural chemicals.   
 
The three LTGs under the SP2 MYP are aligned with OPP’s research needs.  OPP and ORD 
have a common vision for the future, which is to develop a hypothesis-driven research program.  
LTG 1 research will help OPP move toward an integrated toxicology testing and assessment 
paradigm.  Mr. Jones noted that many of the posters for LTG 1 demonstrate potential 
applications of work to advance the program and to help inform current regulatory decision-
making.  Examples of ORD projects that have contributed to OPP’s risk assessment process 
include work to improve interpretation of developmental neurotoxicity (DNT) guideline data, 
targeted testing for DNT based on thyroid disruption, and work on ASTER.  
 
Mr. Jones explained that the current toxicology testing paradigm involves extensive hazard 
testing and generates in vivo animal data for all possible adverse outcomes to determine which of 
all possible effects are relevant.  In an attempt to move toward a more efficient means of 
assessment, the new hypothesis-driven paradigm will use in silico models and in vitro data, along 
with estimates of exposure, to determine what specific in vivo tests are necessary.  
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Regarding LTG 2, Mr. Jones commented that the work will assist OPP in advancing approaches 
for assessing spatially explicit population-level risk to wildlife and non-target plants.  This work 
will include probabilistic methods to assess the magnitude and probability of effects and 
exposures.  Other risk management issues of concern include examining the access to and 
interpretation of ecotoxicological effects—the ECOTOX database and registrant-submitted data 
are critical to this work—and addressing issues of ecological relevancy, such as determining how 
long it would take for population-level effects to occur.   
 
Mr. Jones mentioned that OPP soon will be launching its Bulletins Live! Web Site for 
endangered species protection.  This system will relay geographically specific pesticide use 
limitations when needed to protect listed species or their designated critical habitat.  
 
For LTG 3, there are four areas of biotechnology and pesticide context on which OPP is focused:  
(1) enhancing methods to assess allergenicity; (2) improving methods to determine the impacts 
of plant-incorporated protectants (PIPs) on non-target species; (3) providing a model to estimate 
gene flow and potential impact; and (4) improving methods to detect insect resistance to  
Bacillus thuringiensis (Bt) proteins.  To date, all PIPs are derived from either Bt or plant viruses.  
EPA regulates PIPs that are produced via modern biotechnology techniques.   
 
Mr. Jones concluded by mentioning that spatially and temporally explicit risk assessments and 
management decisions are central to human health and environmental outcomes.  The posters 
demonstrated well the connection between the work in ORD and the problems that OPP has had.  
 
Discussion 
 
Dr. Ryan asked how the SP2 Research Program and ORD in general communicate the outcomes 
of their research to other parts of the Agency and to the community as a whole.  Mr. Jones 
responded that most of the communication occurs at the operational level, where science 
dialogue takes place.  He explained that it is unusual for an OPP scientist to not speak of the 
research that has been learned from ORD.  The communication also is occurring at the 
managerial level.  Mr. Jones added that he makes an effort to visit the EPA laboratories at RTP, 
NC; likewise, the Office Directors from RTP, NC, visit the EPA laboratories in Washington, DC, 
to keep dialogue alive on how to achieve research objectives.  
 
Dr. Ryan asked about the communication across agencies such as NIOSH.  Mr. Jones answered 
that researchers from ORD typically are engaging with NIOSH, NIEHS, and other parts of the 
broader scientific community.    
 
Dr. Blanco asked how OPP can anticipate regulatory and research needs, including those related 
to the products emerging from LTG 3 research on biotechnology.  Tests currently are being 
developed for products that exist, but what about tests for future products about which industry is 
not willing to divulge much information?  Mr. Jones responded that one way to obtain more 
information is to establish good relationships with the scientists conducting core research in plant 
biotechnology.  OPP is constantly in discussions with companies to learn their plans.  Mr. Jones 
explained that the earlier the companies release information about novel chemistries, the earlier 
OPP can evaluate them.  This release of information should happen well in advance of the 
chemical being submitted to EPA for approval.   
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Dr. Ault asked who, the government or industry, bears the cost of either a positively or 
negatively regulated product.  Mr. Jones responded that the entire world bears that cost, adding 
that 99 percent of the product testing is conducted by the manufacturers.  Regarding innovations 
that likely are to occur, Dr. Ault commented that information should be released beforehand to 
accommodate their arrival.  Mr. Jones concurred with this statement, adding that the 
manufacturer loses out if that information is not released.   
 
Dr. Harding noted that this program review has not included speakers from any of the regional 
offices to discuss the applications of the research findings.  She asked whether there is any syste-
matic way of obtaining information from the regional or tribal offices.  Mr. Jones responded that 
unlike programs such as the Superfund Program, Water Program, or Air Program, where action 
occurs at the regional offices, the Pesticide Program largely is a headquarter-centered operation.  
The goal of the Pesticide Program is to have one licensing authority deal with regulatory 
decision-making.  At the regional level, the programs provide enforcement for areas in which the 
states do not take the lead.  The regional role also involves the management of state grants.   
 
Dr. Graham asked whether OPP considers ORD’s research crucial to its own work.  Mr. Jones 
responded that OPP’s work on dozens of pesticides over the last 5 years could not have occurred 
without support from ORD.  He added that ORD needs to build research that is stepwise such 
that each enhancement further improves the results; this approach is better than just assisting 
OPP with decision-making.  
 
The meeting adjourned at 4:30 p.m.    
 
Thursday, February 8, 2007 
 
Review of Yesterday’s Activities and Overview of Agenda 
Dr. Anna Harding, Oregon State University, Chair, SP2 Subcommittee 
 
Dr. Harding began with a brief overview of Day 1 and the agenda for Day 2.  She mentioned that 
Day 1 involved interesting presentations and a good poster session for the work under LTG 1.  
The Day 2 session would cover research being conducted under LTGs 2 and 3.  Day 2 began 
with an overview of LTG 2 by Dr. Gleason, followed by a poster session.  Dr. Frederick spoke 
next, giving an overview of LTG 3, followed by the affiliated poster session.  The poster session 
discussion for both LTGs 2 and 3 occurred after lunch.  The afternoon included a presentation by  
Dr. Willis, followed by Subcommittee working time.  This day also included time for public 
comment.  
 
Dr. Graham asked how ORD decides to balance Subparts A and B versus Subpart C (i.e., the 
long-term versus short-term goals).  She also asked a question in reference to a document on 
potential long-term and annual measures that the Subcommittee members had received in 
preparation for the January 29, 2007, conference call.  She inquired about the reason behind the 
relatively lower percent of APMs completed in 2004 for LTG 1 (67%) relative to the other years.  
In addition, Dr. Graham asked about the status of the division-level peer reviews for NERL. 
 
Regarding balancing the research, Dr. Francis responded that ORD’s commitment is to the 
longer term research, which historically has been given more priority.  The Agency has shifted 
resources to meet shorter term needs when those have arisen.  At times, when there have been 
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insufficient funds to address shorter term needs, OPPTS has stepped in to help ORD fund that 
work.  Although ORD aims to act strategically, emerging issues arise all the time.  Thus, ORD 
must decide in which areas of longer term research to stop or delay research to address shorter 
term needs.  Dr. Francis noted that these decisions are made closely with OPPTS.  Regarding the 
lower percentage of milestones met for 2004, Dr. Francis pointed out that milestones were not 
met on time as anticipated mainly because of PI retirement or illness.  
 
In relation to the peer reviews, Dr. Ross Highsmith, Assistant Laboratory Director, NERL, 
explained that NERL implemented two divisional peer reviews last year; another division review 
is scheduled for August 2007.  He added that the Air Program is undergoing implementation 
planning for several divisions, and that the SP2 Research Program will start this planning this 
year.  The divisions that have undergone peer review are not part of the SP2 Program, so they 
were not included in the list of divisional reviews. 
 
Dr. Ault asked if there is any way to anticipate emerging issues on which ORD might consult 
with OPPTS or industry.  Dr. Francis responded that Mr. Jones explained well how OPPTS 
makes decisions and sets priorities and that OPPTS works closely with the regulatory authority 
to determine what is on the horizon.  ORD also keeps its focus on the horizon.  If new funding 
was received, ORD likely would address some of the products of biotechnology dealing with the 
non-agricultural work; for instance, the insertion of luminescent genes as markers and dyes.   
Dr. Francis explained that ORD works closely with industry to try to identify which products 
will hit the market.  ORD also attempts to identify regulations that might emerge in the next few 
years.  She gave the example of lead-based paint test kits; ORD evaluated some of the existing 
kits to determine their reliability in detecting the presence of lead.  This work helped the program 
office to ensure that some of the underlying science supported data provided by industry.   
 
Dr. Harding mentioned a question from Day 1 about whether the publications listed in the 
bibliography of the program review binder represent the SP2 Research Program or publications 
that might overlap with other programs (e.g., Human Health Research Program).  Dr. Francis 
responded that the italicized publications were leveraged with other research programs; the ones 
in boldface were submitted or are “in press” and the complete citation was not available.  She 
added that many of ORD’s intramural PIs work on a number of MYPs; thus, overlap of 
bibliographies among the programs is not unusual.   
 
Dr. Harding stated that a question to consider for Day 2 is whether the SP2 Research Program is 
advancing the current state of the science.  She added that the discussions also should provide 
information for Dr. Ryan to prepare his writing assignment on the communication of the results.   
 
Dr. Harding confirmed that there were no other questions.  Dr. Francis then introduced   
Dr. Gleason as the next speaker.  Dr. Gleason has a Bachelor’s degree in Biology from Bates 
College, a Master’s degree in Fisheries from the University of Rhode Island, and a doctorate in 
Biology from the University of Rhode Island.  Dr. Gleason joined EPA in 1995 as a Research 
Biologist in the Atlantic Ecology Division.  From 2001-02, he was the Acting Assistant 
Laboratory Director for Toxics and Pesticides.  Since 2000, Dr. Gleason has been the Branch 
Chief and Supervisory Research Biologist with the Atlantic Ecology Division. 
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LTG 2:  Overview  
Dr. Timothy Gleason, Branch Chief and Supervisory Research Biologist, NHEERL, ORD, EPA  
 
Dr. Gleason began his overview of LTG 2 by mentioning that the SP2 Research Program was 
created to be responsive to the program office.  Research under LTG 2 is addressing two main 
OPPTS research needs:  (1) supporting baseline ecological risk assessment; and (2) supporting 
refined ecological risk assessment to address the magnitude and probability of risk and assessing 
risks to populations of non-target organisms. 
 
The strategic approach for LTG 2 drew on the Wildlife Research Strategy, with the goal of 
developing tools to assess risk to populations of wildlife and aquatic organisms from multiple 
stressors simultaneously.  The Strategy was developed, Dr. Gleason explained, to meet needs 
across the Agency, including the Office of Water (OW) and the Office of Solid Waste and 
Emergency Response (OSWER), in addition to those of OPPTS through the SP2 Research 
Program.  The three facets of the Strategy are ecotoxicology, landscape ecology, and population 
biology.  
 
Dr. Gleason outlined the research themes covered under LTG 2 and gave a brief description of 
the posters affiliated with each.  Two posters (LTG 2-1 and 2-13) addressed conceptual model 
research.  Posters LTG 2-2 and 2-14 examined how baseline ecological risk assessments 
conducted in OPP can be improved through the use of new tools and methods.  The theme of 
refining ecological risk assessment was covered by poster LTG 2-13, which looked at 
population/community impacts, areas of uncertainty, and mitigating measures that affect the 
probability and magnitude of effects.  Exposure modeling (poster LTG 2-10) examines the key 
factors/uncertainties associated with probabilistic exposure assessments.  Extrapolation research 
(posters LTG 2-3 through 2-6) addresses how to improve extrapolations across life stages/end 
points, species, and from the laboratory to the field for single chemicals and complex mixtures. 
Population ecology (posters LTG 2-7 through 2-9) studies the types of data and methods needed 
to incorporate population-level end points into the OPP risk assessment process.  The final 
theme, landscape ecology, works to develop a methodology to predict wildlife population 
responses to multiple interacting stressors—both natural and anthropogenic—in real landscapes  
(poster LTG 2-11) and examines the effects of herbicides on regionally important native plants 
and plant communities (poster LTG 2-12). 
 
In conclusion, use of the Wildlife Research Strategy as an organizing framework has permitted 
the development of an integrated research program involving modeling and extrapolation tools, 
population-level responses, and a spatial modeling platform.  Partnerships across EPA and with 
OPPTS are central to the research under LTG 2.  
 
Discussion  
 
Dr. Best asked how the tools in development are applied to the risk assessment process.   
Dr. Gleason responded that regular meetings are held between ORD and OPPTS to determine the 
latter’s needs.  It has taken quite some time to develop an understanding of the two cultures of 
the organization, he explained, to be able to give OPPTS what it requires.  ORD, based on its 
understanding of the needs, provides OPPTS with a tool; OPPTS then uses it and the two offices 
discuss the methodology.  The process is integrative, and ORD still is working to improve the 
exchange, Dr. Gleason added. 
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Dr. Best commented that the population-level tools are difficult for the non-expert to use.  Is 
ORD also developing simplifications of the tools to facilitate their use?  Dr. Gleason responded 
that the tools in development are Excel-based so that they can be used easily.   
 
Dr. Ault asked about the type of research that is being done to integrate the birth and death rates, 
taking into account the aspects of individual and population-level growth.  In other words, are 
density-dependence and compensatory effects being accounted for?  Dr. Gleason responded that 
compensatory effects are being captured.   
 
In relation to the extent to which spatial and physical models are being coupled, Dr. Ault asked if 
that coupling is being integrated with population abundance to make the model more realistic.  
Dr. Gleason responded that a wildlife simulation model called PATCH (Program to Assist in 
Tracking Critical Habitat; poster LTG 2-11) has a population model built in to try to understand 
how species respond to the landscape.  Dr. Ault asked:  To the extent that results are being seen, 
as compared with the Fish and Wildlife Service, is there any active interaction between 
organizations that can be drawn into the models?  Dr. Gleason responded that, to date, there is 
not enough integration across the organizations, but there is an attempt to involve the 
information that is available, such as through mining the literature.  He added that there have not 
been enough partnerships with external organizations.  
 
Dr. Ault asked how EPA is embracing the concept of focusing on community response and 
moving away from population modeling in support of a normalistic assessment of the species.  
Dr. Gleason responded that the response is varied.  There still is much value in understanding 
how a single species responds; however, it also is important to develop a suite of models based 
on the understanding that communities involve interactions.   
 
Dr. Ryan asked if there are strategies in place to disseminate the SP2 Program information within 
and outside EPA.  Dr. Gleason replied that the Pesticide Program is somewhat different than 
EPA’s other programs because decisions do not occur at the level of the regions but rather at 
headquarters in Washington, DC.  As Mr. Jones explained, there are regular meetings and 
conference calls and interactions at the level of the program management office.  Dr. Gleason 
added that publishing in the scientific literature and presenting research at local scientific 
meetings are other ways to disseminate information.  There has not been concerted discussion, 
however, on distributing information to other agencies.   

 
Dr. Di Giulio asked about Dr. Gleason’s comfort level with the focus on population dynamics.  
He commented that there are situations of clearly highly integrated systems.  For species that 
rapidly adapt, the population rate model would lead one to believe that those populations would 
not sustain an impact.  Dr. Gleason indicated that he does not believe that considering a 
population-level model means that the other end points and data will not be considered.  Instead, 
the model provides a broader concept to consider.  Dr. Gleason added that in considering a 
response, it is important to understand that species are broadly distributed or contained.   
Dr. Di Giulio asked for clarification on how OPP takes that distribution factor into account when 
conducting risk assessments.  Dr. Gleason responded that OPP is not yet using demographic 
models in its risk assessment process.  
 
After confirming that there were no other questions, Dr. Harding invited the participants to 
attend the poster session at 9:30 a.m. 
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Following the poster session, Dr. Francis introduced Dr. Frederick to provide an overview of 
LTG 3.  Dr. Frederick has a Bachelor’s degree in Biology from Union College, a Master’s 
degree in Bacteriology from the University of Rhode Island, and a doctorate in Molecular 
Biology from Michigan State University.  At EPA for more than 22 years, Dr. Frederick first 
joined EPA as a Microbiologist and Section Chief in the Office of Toxic Substances.  In 1988, 
Dr. Frederick joined ORD and held various positions.  In 1993-96, he worked at the Stockholm 
Environmental Institute on biotechnology issues.  Ten years ago, Dr. Frederick returned to EPA 
and since has been a Senior Scientist in NCEA. 
 
LTG 3:  Overview 
Dr. Robert Frederick, Senior Scientist, NCEA, ORD, EPA  
 
Dr. Frederick thanked Dr. Francis and the panel for the opportunity to discuss ORD’s biotech-
nology research and then reviewed the main themes being addressed by the six posters in this 
section.  Poster LTG 3-1 discusses the four key areas that ORD is addressing to assist OPP in its 
regulations of PIPs:  (1) allergenicity of proteins; (2) adverse effects in non-target organisms; (3) 
gene movement to non-engineered plants; and (4) insect resistance management.   
 
Beginning in the fall of 2002, a research agenda for biotechnology was developed in consultation 
with the program office and other federal agencies engaged in or using biotechnology research 
(e.g., USDA, the U.S. Food and Drug Administration [FDA], and the U.S. Agency for 
International Development [USAID]).  The planning included a review of in-house capabilities 
and expertise.  The plan for the Biotechnology Research Program was published and can be 
found online at http://www.epa.gov/nheerl/publications/.  Dr. Frederick explained that the 
research would complement work done outside the Agency over the past 15 years on the 
potential for environmental impacts from biotechnology products. 
 
Dr. Frederick mentioned that the first APG under LTG 3 is to provide increased capability to 
assess the risks of allergenicity from genetically modified (GM) food.  Poster LTG 3-2 related to 
the topic of allergenicity of PIPs, examining the potential allergenicity of proteins introduced 
into the food supply by gene transfer and addressing whether animal models, in vitro assays, and 
structure-activity databases can be developed to assess potential allergenicity.  The 
Biotechnology Research Program has leveraged in-house efforts, Dr. Frederick explained, 
through an extramural effort.  In that regard, NCER awarded four extramural grants through the 
STAR Program last year.     
 
A second LTG 3 APG is to provide science-based risk assessment tools and data to evaluate 
ecological risks and long-term safety of use of GM crops with PIPs.  Dr. Frederick mentioned 
that more than 90 percent of cotton crops in the United States are genetically modified, with 
multiple traits being introduced.  It is important, he stated, to develop improved methods to 
understand and monitor agroecosystem effects from the large scale adoption of PIP crops.  Poster 
LTG 3-5 focused on non-target agroecosystem impacts using insect and molecular assays.  The 
future impacts of this work include improved quantization of ecological exposures and science-
based evaluation of potential effects on non-target species and the development of new insights 
on the influence of spatial and temporal scales on the detection of impacts.  
 
A third APG involves the development of guidelines and tools to mitigate gene-transfer and non-
target effects and help in the management of environmental risks associated with PIP crops.  
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Working with experimental plots of GM bentgrass, the research for poster LTG 3-3 addressed 
the topic of gene flow in GM crops, how the flow can be measured, and ecological 
consequences.  Poster LTG 3-4 covered the topic of resistance management and included a 
stochastic simulation for Bt resistance development and the use of remote sensing technology to 
detect crop damage.  Among the future impacts of this research are understanding the molecular 
and population genetic basis of resistance management and developing new tools for monitoring 
compliance with resistance management requirements in the production landscape. 
 
Poster LTG 3-6 addressed the theme of monitoring risk and benefits.  In the early planning 
stages, this presentation explained the development of a collaboration across laboratories and 
centers to develop an agroecosystem monitoring program designed to assess changes in pesticide 
exposure and effects accompanying transgenic crop adoptions.   
 
Dr. Frederick concluded by mentioning that ORD cooperates with program offices at many 
levels, including via intra-Agency workgroups for rules development; organization of researcher-
regulator science meetings; and review and evaluation of extramural agreements.  The 
Biotechnology Research Program also has had many interactions extramurally, involving other 
federal agencies (e.g., USDA, FDA, USAID, and the Department of Energy) and several 
universities.  
 
Discussion 
 
Dr. Coats commented that the term “monitoring” was mentioned several times in relation to 
resistance and spatial and ecosystems effects.  He asked whether the gene products (i.e., proteins) 
themselves are being monitored in the environment and whether analytical methodologies are 
being developed or improved.  Dr. Frederick replied that industry has dealt with the development 
of methodologies and that the Agency has encouraged their development.  Dr. Coats then 
commented that, in relation to ecological risk assessments, he is not sure how accurate ELISAs 
are for use in environmental matrices.  Dr. Frederick responded that companies have developed 
the methodologies for environmental monitoring of GM products as they exist in seeds and fields 
when plants are growing.  He added that the Agency has some restrictions on its ability to 
conduct research activities that involve proprietary products.  For example, certain collaborative 
agreements are necessary with firms before being able to use their products in Agency research.   
 
Dr. Graham commented about the risks of creating GM pesticidal proteins.  Dr. Frederick stated 
that he would like to see more work done in relation to changes in pesticide use patterns as a 
result of the adoption of transgenic plants.  He noted that the Pesticide Program work falls under 
the Federal Insecticide, Fungicide, and Rodenticide Act—a risk-benefit statute—so it is 
important to understand the potential benefits.  Dr. Frederick added that it is critical to 
understand the potential impact of GM materials on ecosystems, as well as their impact on 
agrochemical practice, for meaningful cost-benefit analyses of pesticide use reduction and the 
ecological consequences of reducing those pesticides.   
 
Dr. Blanco noted that the Biotechnology Research Program has accomplished much work since 
its inception 3.5 years ago.  What will happen in the future, however, with the rapid evolution of 
the GM crops, when there are more proteins and more registrations necessary?  Dr. Frederick 
responded that the single trait product probably is a thing of the past and that future product 
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submissions to EPA will involve multiple traits.  He added that it is hoped that the program will 
include methodology to assess plants with multiple traits.   
 
Dr. Coats asked whether there is any policy or recommendation on how the refugia are treated or 
untreated by the growers and how that might affect their effort to minimize or eliminate any 
resistance.  Dr. Frederick responded that much research is ongoing to understand the spatial 
relationship between refugia and GM crops and the movement of insects between refugia areas 
and GM crops.  He mentioned a publication that reported a surprising finding that since the 10 
years of introduction of GM crops in the field, resistance has not developed; this was not the 
outcome that was first predicted.  Dr. Frederick added that researchers are involved in screening 
programs to track resistance alleles and have better criteria for determining appropriate refugia 
design.  
 
Dr. Harding thanked Dr. Frederick and invited the participants to attend the LTG 3 poster 
session.  
 
Poster Session Discussion:  LTGs 2 & 3 
 
Dr. Harding asked Drs. Ault and Blanco to lead this poster session discussion on LTGs 2 and 3, 
respectively.   
 
Dr. Ault commented that he was impressed with the range of sophisticated approaches that went 
beyond the bounds of standard methods.  He added that it is a challenge to link the various 
levels—physiological, molecular, and so on—when addressing a problem.  Dr. Ault stated that 
he noticed some strong work in some fine journals and that there was a high degree of 
integration and collaboration in a systems approach on the analytical side.  Although there were 
some very impressive presentations on existing model processes, Dr. Ault stated that it seemed 
that some of the model processes had asymptoted and he wondered whether it would be possible 
to anticipate the leading edge.  He added that it was not clear whether those processes could be 
adapted or adopted in a modeling group.  Dr. Ault explained that risk assessments are only as 
good as the types of basic data and the precision and quality of the data and models that they 
represent.  He stated that he did not necessarily see a centroid that would represent a range of 
risk assessment processes.  He suggested that the program needs to be built and allowed to 
mature while seeking out and working out the linkage between EPA and other agencies.  In 
relation to emerging ideas, Dr. Ault added that working more with industry is key, rather than 
being in a firefighting mode.  
 
Dr. Ault gave the analogy of the inverted pyramid.  He explained that an idea in biology is that 
the answer lies in the data; in reality, however, this is not how the system works.  He stated that 
there is at least a 50:50 proposition between data analysis and modeling.  The importance, he 
explained, is to find the strategic balance.  He suggested having internal symposia among the 
investigators.  The work displayed a sound academic connection and a wealth of knowledge 
outside EPA that would foster a strong synergistic effect for creating a consortium.  Dr. Ault 
concluded by stating that he saw some solid empirical work that was state-of-the-art (e.g., 
modeling metabolism).  
 
Dr. Graham commented that the last two posters for LTG 2 were presented by OPP investigators 
and that she was impressed that they were just as enthusiastic, if not more so, than some of the 
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other investigators.  To her, this was a demonstration of the value of ORD’s research under LTG 
2.  Dr. Graham agreed with Dr. Ault regarding the models.  Although there are models in various 
stages of development, the question will be whether they will have the necessary resources to 
achieve what needs to be done.  In some cases, she added, feedback occurred such that the 
standardized method that was created could be used by others to populate the model with data.  
Dr. Graham noted that she was pleased to see the investigators reaching out to other disciplines 
and not being insular in their work.    
 
Dr. Blanco commented that promising methodology developed for the scientific community 
should be made available broadly and as quickly as possible.  He applauded the work in the 
posters for LTG 2 and added that he derived many good ideas from the research that he could 
apply to his own work.  Dr. Best agreed with Dr. Blanco that once the research was available, it 
would have valuable applicability to other systems.   
 
Dr. Adams also echoed Dr. Blanco’s statement that the faster the tools can be distributed to the 
public as they are developed, the better.  He added that EPA and ORD are in a unique situation 
to be a “clearinghouse” for collecting information—from the registrants’ information, from the 
work the Agency funds, and so on.  
 
Dr. Harding asked Dr. Blanco to begin the discussion on the poster session for LTG 3. 
 
Dr. Blanco began by stating that he was very pleased with the work presented both yesterday and 
in today’s session.  He recalled a comment made by a member of the Subcommittee that EPA 
knows how to do great work even when faced with tight budgets, something that not all 
organizations can do.  He mentioned, as Dr. Frederick had stated, that the traits of the crop 
varieties are evolving so fast that long-term work is a challenge.  Also, a challenge is the short-
term crop turnover of about 6 months in the field, either because of crop rotation duration or the 
economics for that year.  
 
Dr. Blanco commended the level of collaboration and the quality of work in the presentations.  
He stated that for the past 5 years at professional meetings that he has attended, EPA has 
produced top-quality research in biotechnology.  Moreover, the four main goals that have been 
established (allergenicity, adverse effects, gene movement, insect resistance management) have 
all been met.  Dr. Blanco praised the publication record, notably the paper on gene flow that has 
been highly cited and has had a major impact.  He added that the other papers also have been 
instrumental in other fields.   
 
Dr. Best commented that she was glad to learn about a plan to develop a monitoring program to 
assess environmental effects and transgenic crops.  She cautioned that it also is important to 
weigh the benefits along with the risks when examining the risk assessment approach, 
particularly when dealing with GM crops.  She commended the work for its integrated nature and 
cooperation between agencies.  
 
Dr. Harding pointed out that Drs. Coats and Di Giulio addressed poster LTG 3-5.  She asked if 
the database being developed in that project is publicly accessible and, if so, who would be 
interested in using the data that will be available.  Dr. Di Giulio responded that he did not learn 
this from the presentation.  Dr. Coats replied that the scientific literature is one means by which 
to make the database accessible.  
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Dr. Frederick explained that the database was developed at Santa Clara University and that the 
investigators have an agreement with the National Center for Ecological Analysis and Synthesis 
(NCEAS), which has extensive experience in database establishment and maintenance.  NCEAS 
has agreed to maintain the database when it goes public, and its general access will be made 
available via the Internet.  A concern, however, is the maintenance of the database over time, for 
which there do not seem to be resources in place.  Dr. Frederick commented that most likely the 
users of the database would be the individual scientists in the risk management process.  Industry 
also would patronize the database to assess new products, examine information already available 
to improve on their own efficiency, and to design new items for the future.  The general public 
and groups interested in learning more about transgenic crops also will benefit from the database 
because it provides a central bank of resources through which to find information and ask 
questions.  
 
Dr. Best recalled Dr. Frederick’s comment about the Biotechnology Research Program working 
with the federal agencies for biotechnology research, including USAID.  Does this mean that the 
program also makes USAID aware of the latest results of their gene flow work?  Dr. Frederick 
confirmed this statement, mentioning that there is a continuing dialogue with USAID and that 
the biotechnology program investigators are asked as a group to comment on proposals USAID 
receives for funding.  He added that USAID is expanding on work that has been done in the 
United States and in Europe.  Dr. Frederick gave the example of a U.S.-trained scientist who 
took his research back to India to examine resistance monitoring of insects in eggplant fields.  
This work showed tremendous variation, he added, with results comparable to those that have 
been found in the United States with corn and cotton.   
 
Dr. Ryan commented that LTG 3 should stand as a model because it involves extensive 
communication between different agencies and many levels of cooperation of ORD with 
program offices.  He stated that this is a very positive direction and that he would like to see 
more of these types of interactions.  
 
Dr. Adams commended EPA for taking the right tactic on the four approaches mentioned earlier 
(i.e., allergenicity, adverse effects, gene movement, and insect resistance management).  The 
world is looking to EPA for guidance in these areas, Dr. Adams added, and the European Union 
(EU) also is taking a leadership role.  With millions of acres of GM crops in the United States, 
EPA has to be a responsible gatekeeper of the information and to be cognizant of unintended 
consequences.  
 
Dr. Harding commented that a table in the MYP indicates that more resources would be allocated 
to LTG 3 work as more is accomplished under LTG 2.  Likewise, resources would be moved 
from LTG 2 to LTG 1 as more happens with the modeling efforts.  Dr. Ault responded that this 
shifting of resources is beneficial, but noted that there should be more emphasis on the 
connection between empirical modeling and risk assessment.  He explained that the models are 
very good at face value, but capturing interaction effects will require an entirely new schema.  As 
more data become available, more opportunities for synthesis are becoming critical.  Dr. Ault 
emphasized that the models should be sophisticated enough to handle the complexity of the 
computational problems at hand.   
 
Dr. Graham mentioned that the budgetary pie charts for LTG 3 in Dr. Francis’ presentation 
allocated $6.1 million from the FY2007 President’s Budget, whereas for FY 2008, the allocation 
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is $4.1 million.  Dr. Harding pointed out that information on the future of the funding also was 
provided in the Subcommittee members’ binders.  
 
Dr. Coats commented that there are concrete needs for more resources in the area of research 
under LTG 3.  He added that although the four objectives that have been identified are salient 
concerns to address, much more work is needed beyond those areas.  He mentioned the 
development of analytical techniques as one additional area of focus.  
 
Dr. Francis introduced Mr. Willis to discuss how ORD’s research is helping OPPT meet its 
regulatory needs.  Currently, the Director of EPA’s Chemical Control Division in OPPT,  
Mr. Willis has been with the Agency for more than 20 years in various senior management 
positions.  He also worked with the United Nations for a number of years before returning to 
EPA.  
 
OPPT Perspective of ORD’s SP2 Research  
Mr. Jim Willis, Director, Chemical Control Division, OPPT, OPPTS  
 
Mr. Willis expressed his gratitude for the opportunity to participate in the meeting.  He prefaced 
his presentation by mentioning that upon returning to EPA after 9 years, he was impressed by the 
positive changes in the relationship between ORD and OPPT.  For example, he recognized 
ORD’s support and leadership in issues pertaining to PFOA and nanotechnology.   
 
Working under the statutory authorities of the Toxic Substances Control Act and the Pollution 
Prevention Act, OPPT has developed two roles:  (1) as gatekeeper/guardian of potentially risky 
new chemicals and manager of existing chemicals; and (2) as a promoter of environmental 
stewardship and sustainability.  Central to OPPT are the New Chemicals Program, the High 
Production Volume Chemicals Program, the Existing Chemicals Program, nanotechnology, 
pollution prevention, and national priority chemicals (e.g., mercury).  Mr. Willis explained that 
research under LTG 1 will prove valuable for addressing uncertainties to improve risk 
assessments and helping to identify risk management options.  The work also will support OPPT 
partnerships internationally. 
 
ORD projects that are contributing to OPPT’s risk assessment process include the OPPT Draft 
Risk Assessment on PFOA; ORD’s research on various issues regarding the toxicology of PFOA 
(e.g., hazard/dose-response); and ORD work regarding the sources and pathways of human 
exposure to PFOA.  Mr. Willis mentioned that PFOA research already has had several impacts 
on OPPT’s hazard, exposure, and risk assessment activities for PFOS and PFOA, as well as 
international assessments.  For example, developmental toxicity studies have been incorporated 
into the draft 2006 Organisation for Economic Co-operation and Development (OECD) 
assessment of PFOA.  
 
Mr. Willis explained that ORD also is contributing to OPPT’s international partnerships.  For 
example, ORD and OPPT have contributed to OECD’s Quantitative Structure-Activity 
Relationships (QSAR) Application Toolbox.  In addition, ORD and OPP jointly are hosting a 
related OECD Workshop slated for fall 2007 in Washington, DC.  Mr. Willis added that ORD 
research on predictive tools and information management will impact OPPT and its international 
partners’ ability to assess the hazards of large numbers of chemicals more efficiently. 
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Much activity also is underway in the nanotechnology realm.  Mr. Willis mentioned that the 
Science Policy Council White Paper on science and research needs involved nanotechnology 
case studies co-led by ORD and OPPT; this paper includes the ORD research framework on 
nanomaterials.  Internationally, work is occurring through the OECD Working Party on 
Manufactured Nanomaterials, whose tasks include testing representative nanomaterials.  
Nanomaterials also are being addressed through OPPT programmatic work, including a P2 
benefits conference that ORD and OPPT are sponsoring jointly to cover research into developing 
nanomaterials that have distinctive pollution prevention benefits.   
 
Discussion 
 
Dr. Graham praised Mr. Willis’ presentation and stated that she could not agree more with the 
points made.  She asked whether ORD research in nanotechnology will be aligned closely with 
OPPTS work.  Mr. Willis responded that ORD was the first part of EPA to engage in 
nanotechnology via the STAR grant program.  This year, the grant program’s budget has 
increased from approximately $4.5 million to $8.6 million, some of which will be allocated to 
the laboratories for nanomaterials work.  Mr. Willis added that no single organization will be 
able to conduct all of the research on nanomaterials.  The key will be for organizations to work 
together.  He commented that the research framework, current year funding, and future year 
plans all move ORD in the right direction with regard to nanotechnology.  Research in other 
countries also will be instrumental in the testing, including a program in Japan to test and 
characterize nickel oxide nanoparticles, C60 fullerenes, and multiwalled carbon nanotubes.  
 
Dr. Graham asked for a general comment on the draft charge question that relates to providing 
data in a timely manner.  Mr. Willis responded that the question is difficult to answer beyond 
simply stating that the timeliness has been great.  He explained that EPA can generate data on 
chemicals by its own work or through interaction with companies.  In Mr. Willis’ view, working 
with ORD is the best way to achieve rapid response innovation because it affords flexibility and 
avoids the protracted negotiations that can occur with companies.   
 
Dr. Graham asked for Dr. Willis’ view of how ORD can serve a greater leadership role in 
OECD.  Mr. Willis responded that there are a number of areas, such as nanotechnology and 
methods development, in which ORD’s participation in international work is critical.   
 
Dr. Coats noted that a topic of increasing concern that the Subcommittee has not yet addressed is 
pharmaceuticals in the environment.  He asked if there is any formal or informal approach in 
place to deal with this issue.  Mr. Willis replied that the pharmaceutical industry is a challenge 
for EPA because there are a number of legal issues associated with EPA regulatory authorities; 
FDA has authority over this realm.  Dr. Coats asked if this also is the case if pharmaceuticals are 
involved in an environmental issue.  Mr. Willis responded that the challenge is addressing a 
pharmaceutical issue that is associated with the environment without addressing the drugs 
themselves.  
 
Dr. Francis explained that under the Office of Science and Technology Policy (OSTP) there is an 
interagency working group on pharmaceuticals in the environment, co-chaired by EPA and FDA, 
with one of the co-chairs being Dr. Zenick.  Dr. Francis stated that EPA has been working across 
federal agencies on how to develop and collaborate on a research program in this area.  The 
challenge is that the area does not fall solely into any one regulatory arena.  EPA is looking into 
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various stewardship programs that could be used to reduce exposures to pharmaceuticals and 
personal care products in the environment.  Other efforts include research in the Endocrine 
Disruptors Research Program, which issued an RFA related to the impact of hormones that are 
associated with concentrated animal feeding operations on the environment.  Dr. Francis added 
that EPA hopes to award seven grants in this area through an intramural program that issued an 
RFA last year.  Areas of focus include pharmaceuticals administered to animals and work related 
to the natural excretion of hormones.  The hope is that some of the grants will become 
cooperative agreements.    
 
Dr. Graham asked about the involvement of the regions in this work.  Dr. Francis responded that 
regional teams have been invited to participate in the SP2 planning teams, but most of the 
regions have not raised specific needs for the program.  Other research programs, including those 
for air and human health, are addressing the regional needs.  Dr. Francis added that she sits on a 
cross-regional working group and the pharma issue is one area in which the regions would like 
EPA to conduct more research.  The concern, however, is that there is no budget in place for this 
work.  Also, it is difficult to shift funds from an area that has immediate needs and regulatory 
authority in place to an area for which no specific regulatory authority exists.  Dr. Francis added 
that the regions are looking for safer alternatives to classes of chemicals and are working with 
pollution prevention staff to design safer chemicals.  
 
Mr. Willis commented that OPPT has a number of relationships with the regions.  For example, 
all of the regions have had asbestos, polychlorinated biphenyls, and lead activities.  He added 
that pollution prevention and enforcement is exercised at the regional level.  
 
Dr. Coats asked if there is any formal relationship between ORD and the Green Chemistry 
Initiative.  Dr. Francis responded that the STAR Program had a robust green chemistry research 
program for a number of years and worked very closely with the National Science Foundation on 
issuing a joint program on technology for sustainability.  That program was eliminated, she 
stated, because of budget cuts.  Another program, which was called Pollution Prevention and 
New Technologies Research until a few years ago, also experienced budget cuts.  EPA has been 
trying to refocus the program, Dr. Francis added, and it has acquired more of a sustainability 
slant.  She added that this program will be undergoing a BOSC review next month.   
Ms. Alva Daniels, Assistant Laboratory Director–Multimedia, NRMRL, ORD, confirmed for  
Dr. Francis that green chemistry is part of one LTG of this program on sustainable development.  
 
Preliminary Subcommittee Discussion of Charge Questions/Rating of LTG 1 
 
Dr. Harding asked the Subcommittee members to take a few minutes to review the four rating 
categories on page 7 of the draft charge.  The Subcommittee used the criteria to prepare a 
summary assessment for LTG 1.  She then asked each of the workgroup leaders for LTG 1 
Subparts A, B, and C to begin the discussion. 
 
The three questions under Summary Assessment, page 6, of the draft charge were as follows: 
 
1. How appropriate is the science used to achieve each LTG (i.e., is the program asking  

the right questions, or has it been eclipsed by advancements in the field)? 
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2. How good is the scientific quality of the program’s research products? 
 

3. How much are the program results being used by environmental decision makers  
to inform decisions and achieve results? 

 
Dr. Graham stated that she would address Subparts A and B and that Dr. Coats would speak to 
Subpart C.   
 
Subparts A and B 
 
In relation to question 1, Dr. Graham explained that she would change the precision of the 
language used.  She mentioned that one of the APGs asks for the development and validation of 
methods, but that validation likely will not occur because the millions of dollars in needed 
funding are not available.  Dr. Graham stated that Subparts A and B are asking the right types of 
questions and are conducting futuristic, long-term types of research and involving high-
throughput methods.  She commented that the approach of the research detailed in poster LTG  
1-9 is intelligent; this work is developing a rapid means of evaluating potential reproductive 
toxicity using immortalized murine Sertoli cell cultures.  In terms of asking the right types of 
questions, Dr. Graham noted that LTG 1 does not ask anything about exposure and is not 
addressing nanotechnology.  The workgroup is recommending that the program have better 
balance in its research coverage.   
 
Regarding the second question, Dr. Graham stated that publications in the literature attest to the 
scientific quality of the program’s research products.  The articles received higher than average 
ratings through the bibliometric analysis, were published in high-impact journals, and did not 
have a high self-citation rate.  The workgroup would like to have more publications per project 
per poster.  Overall, however, the science quality as judged by peers is good.  Dr. Graham noted 
that another means of judging scientific quality is via the standing of the researchers in the field.  
She gave the example of scientists being invited to give presentations on their work.  She added 
that top-quality research requires top-quality scientists and that many of the LTG 1 scientists are 
highly regarded. 
 
Addressing question 3, Dr. Graham commented that the main environmental decision-maker in 
the SP2 Research Program is OPPTS, but there are others as well.  She explained that her  
workgroup raised the issue relating to the regions.  Although regions are connected with ORD, 
the link is indirect.  For instance, when regions address questions to the policy office of OPPTS 
and the office lacks the answers, it can provide the contact information to the relevant ORD 
investigators.  Dr. Graham commented that it must be considered that scientists need to devote 
their time to research rather than to making telephone calls or even participating in peer reviews.  
She added that some of the OPPTS investigators are involved with long-term research and this is 
beneficial, as it will enable the research to be more relevant in the future.  
 
Dr. Graham stated that one of her workgroup’s concerns related to the issue of validation and 
evaluation.  She explained that when an OECD/OPPTS test guideline is released, the research 
has to be evaluated/validated fully.  Although the investigators are aware that their research must 
pass this stage to be usable in a laboratory, they did not appear to factor it into their plans.  The 
workgroup recommends, therefore, that research plans include details on having the work tested.   
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Dr. Graham welcomed comments from the Subcommittee members.  Dr. Best stated that she 
thought that Dr. Graham summarized the points well.    
 
Subpart C 
 
Dr. Coats began the discussion on Subpart C and welcomed Drs. Adams and Ault to share their 
input as well.  Dr. Coats commented that the projects that were reviewed all seemed to focus on 
urgent, short-term needs.  All of the projects were relevant, he added, and the overall quality of 
the work was excellent.  They also did an outstanding job responding to constraints on quickly 
deciding what the most urgent questions were to address.  The projects involved excellent 
collaborations and also were very well coordinated.  Where the projects differed, however, was 
in terms of their publications; some published more than others, and in certain cases, the higher 
priority seemed to be addressing questions posed by the client rather than publishing in the 
literature.  Dr. Coats added that the clients appear to be using some of the results, but other 
projects are not as far along yet to have produced usable findings. 
 
Dr. Ault commented that it was difficult to note the difference between responsiveness of 
Subparts A and B.  He added that it was hard to separate the three subparts from one another 
because, technically, they are in the same grouping.  This raises the question, Dr. Ault stated, of 
whether there are adequate models to anticipate conditions. 
 
Dr. Graham commented that she is less concerned about anticipating outcomes at this point.  She 
explained that Subpart A deals with screening and Subpart B relates to the test methodology.  
When the program office has a serious problem, such as PFOA, then the focus will be on 
screening.  Dr. Graham added that the screening must be in place to be able to interpret the test 
methods.  She mentioned Mr. Willis’ comment that nanotechnology work currently is 
anticipated.  Because of this anticipation, OPP is taking appropriate steps in that direction but has 
not mounted a full-scale research program, she explained.  Dr. Coats added that this point 
underscores the importance of screening to predict toxicology, modes of action, and so on.   
 
Dr. Graham suggested that Dr. Francis could help to address the differences between the shorter 
and longer term needs.  Dr. Coats pointed out that perhaps some needs are short term but are not 
urgent.  Dr. Ault proposed that it also would be good to have more information about the 
distribution of the funds.  Dr. Harding noted that when resources are shifted within an LTG, it is 
most often to address short-term needs that require immediate work.   
 
Dr. Francis responded that there is no simple answer regarding the distribution of resources 
among the LTG Subparts.  She explained that the previous MYP had four LTGs, with the fourth 
LTG focusing on novel classes of compounds (i.e., newly emerging hazards of concern), 
including work on PFCs and non-target plant work.  The program was very small, she explained, 
with eight FTEs, less than $200,000 in funds, and was restructured to make biotechnology into 
its own LTG; the remaining focal areas were moved under Subparts A and B.  Dr. Francis stated 
that the shorter term goals were acknowledged as important but were difficult to balance with 
other parts of the research program.  To accommodate immediate needs, resources are shifted 
within the program, and when necessary, certain projects might have to be delayed.  Dr. Francis 
added that there always is the effort to leverage resources as best as possible.  
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Dr. Ault commented that the budget would require that monies are listed as required.  If 
additional funds are required, how does that affect the APMs?  Dr. Francis responded that if 
funds are shifted between areas, then OPPTS will help ORD decide which research areas will be 
delayed.  She added that APMs might be impacted by such changes, but in a timely manner.   
 
Dr. Harding then turned the meeting to a discussion of the rating for LTG 1.  She listed the four 
rating criteria—“exceptional,” “exceeds expectations,” “satisfactory,” and “non-satisfactory”—
and mentioned that she has not heard any comments to suggest that the work under LTG 1 is not 
“satisfactory.”  She reminded the group that the original rating of “better than satisfactory” was 
changed to “exceeds expectations” at the last BOSC meeting.  
 
Dr. Harding read the definition of the “satisfactory” rating and asked the Subcommittee members 
for their input.  The Subcommittee members agreed that the program performance lies between 
“satisfactory” and “exceeds expectations.”  Dr. Harding asked whether the Subcommittee was 
open to considering the rating as “exceptional.”   
 
Dr. Di Giulio asked what the consequences are of the program meeting a rating.  Dr. Harding 
asked how the results of the ratings will be used.   
 
Ms. Lori Kowalski, DFO, BOSC Executive Committee, responded that the current review 
involves an independent committee that must come to a consensus at the meeting.  She added 
that the BOSC Executive Committee is not present to provide feedback.  
 
The Subcommittee agreed on the following four posters as representing examples of 
“exceptional” work under LTG 1: 
 
• LTG 1-12—Dr. Blanco stated that this work involves a very reliable method that cuts the 

costs of screening.  
 

• LTG 1-15—Dr. Ault stated that the merits of this project include that it is very well 
organized and has an exceptional number of publications produced.  

 
• LTG 1-16—Dr. Adams stated that turning a screening tool into a sensor is an outcome that 

exceeds the expectations of the project’s original goals. 
 
• LTG 1-19—Dr. Best stated that the approach taken by the work on QSAR was well done and 

in a very useful area.  
 
Dr. Graham asked that the individuals who nominated the examples of “exceptional” work 
provide a couple of sentences as rationale for their nomination.  She stated that she would 
provide a summary paragraph that captures the three questions on page 6 of the draft charge to 
indicate a baseline rating, followed by the above examples that exceed that baseline.  
 
Dr. Harding summarized by stating that the Subcommittee has agreed to rate the work of LTG 1 
as “exceptional” and that the same rating system will be applied to LTGs 2 and 3 on Day 3 of the 
review.  She asked that each of the workgroups provide her with a brief summary that she could 
read tomorrow during the general report out session.   
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Closing Remarks 
 
Dr. Francis reviewed the next steps to be taken following the SP2 Research Program evaluation.  
Upcoming plans include:  working with OMB on a Program Assessment Rating Tool submission 
due March 2007; developing a Web site to communicate results; and identifying synthesis 
documents.  Dr. Francis noted that she plans to make an improved effort to visit the laboratories 
and regional offices to meet with PIs and make better connections.  Continued work for the 
program includes improving coordination/leveraging with other research programs; improving 
on the integration of regional input; improving engagement with OPPTS and OW senior 
management; developing cross-laboratory/center opportunities for integrated research; and 
holding targeted scientist-to-scientist workshops. 
 
Various issues that still require work include developing predictive tools for prioritizing 
chemicals for screening and/or testing and communicating results of SP2 research to other 
federal agencies.  Dr. Francis mentioned that this communication can involve participating on 
interagency working groups.  She gave the example of a biotechnology research working group 
under the Committee on Science of the National Science and Technology Council.  Engaging 
each other on developing research (e.g., pharmaceutical topics) also is a means of relaying 
results in addition to presenting research at professional society meetings and workshops. 
 
Dr. Francis concluded by thanking the various organizers and planners involved with the SP2 
program review, the SP2 Multi-Year Planning Team, and all of the speakers and poster 
presenters.  
 
Ms. Drumm reminded the Subcommittee members to meet in the hotel lobby at 7:30 a.m. on  
Day 3.  
 
Public Comment  
 
At 4:01 p.m., in accordance with FACA requirements, Dr. Harding called for public comment. 
No members of the public had indicated that they wished to offer any comments.    
 
Adjournment  
 
The meeting adjourned at 4:42 p.m. 
 
Friday, February 9, 2007 
 
Preliminary Subcommittee Discussion of Charge Questions/Rating of LTG 2 & 3 
 
This final day of the program evaluation began with a review of the agenda by Dr. Harding.   
The agenda included a preliminary discussion of the charge questions and rating of LTGs 2 and 
3.  Each workgroup had prepared summaries for Dr. Harding to read at the general report out at 
11:00 a.m.   
 
Dr. Harding asked whether all of the Subcommittee members were satisfied with what had been 
discussed for LTG 1 on Day 2.  Dr. Adams responded that he was satisfied but still is working on 
his report.  Dr. Graham asked that more information be provided on the Carolina Environmental 
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Bioinformatics Research Center (poster LTG 1-15) for the summary statement for LTG 1.  No 
other comments were offered in relation to LTG 1.   
 
Dr. Harding asked Dr. Ault to begin the discussion on LTG 2. 
 
LTG 2 
 
Dr. Ault began by stating that his workgroup looked for “stellar” examples of linking empirical 
and analytical work with probabilistic risk assessment.  The work of Nichols, et al. (poster LTG  
2-3) was deemed impressive and observed to have a strong publication record and broad range of 
collaboration.  The work by Ankley, et al. (poster LTG 2-5) also was noted as outstanding and 
assessed as having a remarkable integration of external partners.  On the modeling side, Dr. Ault 
stated that there were several very good papers, including the research by Grear, et al. (poster 
LTG 2-7), which was identified as doing a very good job of connecting structure/population 
models, age, and size/structure models with physiological measurements.  The work of 
Schumaker (poster LTG 2-11) took the work a step further, Dr. Ault explained, by examining 
habitat along with stressors and effects. 
 
Dr. Ault suggested that the research should put more thought into how the models ought to look.  
Although examining the population level is fine, at some point it will be necessary to link 
populations and community effects.  Dr. Ault cautioned that the modeling work requires a higher 
level of thinking and the projects that were discussed did not indicate that the modeling is 
moving toward the leading edge.  There was no prospective thought given, he continued, to the 
nature of the work as it ties to the statistical modeling.  Dr. Ault explained that he sees the work 
as a timeline, with some very good examples that are consistent with the LTG 2 goals.  At the 
same time, it is important to have a longer term view to know where the program will be in 5 or 
10 years.  Overall, Dr. Ault summarized, there were some very good examples, with great 
examples of partnerships between external groups, particularly with some state-of-the-art groups.   
 
Dr. Harding commented that this feedback will prove valuable in providing recommendations for 
the program.   
 
Dr. Di Giulio commented that he was very impressed with the science of the LTG 2 group, 
especially with some of the basic science research.  The mechanisms also were impressive, such 
as the approaches taken for the population models.  Dr. Di Giulio also appreciated how the work 
was integrated across several laboratories.  He noted that having a heavy focus on population-
level effects largely is appropriate, but he has observed through his own work that those effects 
cannot necessarily be measured in highly integrated systems.  The work by Ankley, et al. (poster 
LTG 2-5) was especially effective, Dr. Di Giulio stated, with its large group of interdisciplinary 
researchers.  In agreement with Dr. Ault, Dr. Di Giulio stated that the modeling efforts had 
benefited from state-of-the-art academic groups.  He recommended that the groups look more 
beyond academia in their endeavors.  
 
Dr. Blanco stated that he was satisfied with the responses given by Drs. Ault and Di Giulio.  He 
added that one concern he has is that the important work underway will be phased out in a 
number of years.  Dr. Di Giulio agreed with this, adding that one table in the SP2 MYP (page 17) 
indicates that the level of funding for LTG 2 will remain steady from 2007 through 2015, but 
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will decrease once probabilistic tools are developed and implemented.  Dr. Harding asked that 
the Subcommittee be given clarification on this point.   
 
Dr. Francis explained that there is an understanding regarding the SP2 Research Program that by 
the time models are implemented, certain projects will no longer require the same level of 
resources.  The hope is that the science will continue to evolve and that research time will not be 
spent constantly on the same types of efforts.  Once a product is produced and it is being used, 
new research takes over.  Dr. Francis added that all of the MYPs have been asked to account for 
possible long-term adjustments in resource allocation.    
 
Dr. Ault commented that it still is important that the modeling activity, the empirical work, and 
so on, be put into a frame of reference.  His impression from the presentations was that there are 
some insular groups that did not interact much with investigators outside their immediate 
spheres.  He explained that improved communication is needed at the level of modelers and 
assessors to have stronger and clearer linkages and improved experimental design.  Dr. Ault 
added that workshops are opportunities for discussion of opportunities and limitations.  
 
Dr. Harding asked whether Dr. Ryan had any comments on LTG 2.  Dr. Ryan responded that 
both the database development and modeling work he saw are very good.   
 
Dr. Coats stated that the work by Nichols, et al. (poster LTG 2-3) was excellent and that he was 
in agreement overall with the viewpoints of the other Subcommittee members.  Dr. Best also 
agreed with the points made.  She noted that spatial and behavioral aspects of community-level 
research are important directions to pursue.  
 
Dr. Harding asked the Subcommittee members if they have any concerns regarding the rating 
scale and how each term is described.  
 
Dr. Graham stated that she has a problem with the term “all” and that she is unsure whether 
“goals” are referring to APGs.  Also, regarding the phrasing under the definition for 
“exceptional,” “the speed at which research result tools and methods are being produced,”  
Dr. Graham asked what speed means in relation to research.  She stated that 10 postdoctoral 
researchers will generate more work than just 1 postdoctoral researcher.  Dr. Graham added that 
some of the language of the rating tool is not integrated with how research works.  
 
Dr. Harding responded that “goals” refers to the APGs.  In this light, the Subcommittee must 
consider whether APGs are being met to achieve the overall goal.  She explained that the first 
tool was discontinued because it was inadequate, involving check boxes.  The qualitative tool 
was perceived as one that would work better.   
 
Dr. Graham asked how it is possible to meet or exceed a goal that is all-encompassing.  Thus, 
how can the development of methods be exceeded?  Mr. Phillip Juengst, Accountability Team 
Leader, ORD, explained that the purpose of the development of the rating tool through the 
BOSC Executive Committee with OMB was to add to the existing BOSC review a set of 
evaluative feedback for ORD to use to manage and improve its programs.  Mr. Juengst explained 
that the tool was made to focus on relevance, quality, and performance of the program as it 
relates to serving the clients and achieving outcomes, and this is captured by the summary 
narrative and assessment for each LTG.  Mr. Juengst stated that the Subcommittee needs to 
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decide what achieving the goals within each LTG means.  He added that the group should be 
assessing the APGs and APMs for each LTG. 
 
Dr. Harding responded that if the Subcommittee members are working from the APMs, which 
have timelines, then it is important to note whether or not the program adheres to its designated 
dates.  She reminded the Subcommittee members that they will have the chance to make 
suggestions to the BOSC Executive Committee on how the rating tool works.  
 
Dr. Best stated that her workgroup was concerned that although most of the APMs were met for 
LTG 3, some might have been missed.  She suggested that perhaps some of APMs were not 
described.   
 
Dr. Ryan asked whether the rating tool should be applied to a more micro level, to consider all of 
the posters, projects, subprojects, and so on, for each LTG.  Dr. Graham responded that even if 
one considers the goals for each poster for a given program review, it is possible to observe poor 
posters.  As it turned out for LTG 1, she added, excellence was the prevalent quality.   
 
Dr. Coats shared his view that the purpose of the rating is to assess the overall quality of the 
work and not to “bean count.”  Dr. Di Giulio agreed, adding that the criteria are written in a way 
that they are more likely to apply to the aspects of research that are not quantified easily.   
 
Dr. Harding asked the Subcommittee members whether all of the APGs are being met for LTG 2. 
Dr. Ault responded that the APGs are being met, and the Subcommittee members will provide 
additional input where appropriate.  Dr. Di Giulio added that even if something is rated as 
“exceptional,” there are exceptions.   
 
The Subcommittee members agreed to assign an “exceptional” rating to the LTG 2 program. 
 
Dr. Harding asked if the BOSC Executive Committee will read the report produced by the 
Subcommittee and provide any different ratings.  Ms. Kowalski explained that the purview of the 
BOSC Executive Committee is to make any changes.  She mentioned that in the past the 
Executive Committee made changes to the report; in several cases, the Chair was asked to return 
the report to the Subcommittee to review items and then make changes.  
 
Dr. Harding asked Dr. Blanco to lead the discussion on LTG 3.  
 
LTG 3 
 
Dr. Blanco stated that his workgroup decided that the LTG 3 research program is meeting all of 
its goals and that all of its benchmarks have been completed.  The members were satisfied with 
the results of the work, which involved high-quality, leading-edge collaborations.  The  
workgroup noted that because the program is so new, it is uncertain how the program will 
perform in the near future (e.g., meeting the APMs for 2010).  They acknowledge that there are 
legal restrictions, as Dr. Frederick mentioned on Day 2, that might prevent EPA from accessing 
resources to which a company holds the proprietary rights.  Dr. Blanco added that these 
restrictions complicate the judgment of the program’s ability to meet certain year targets for 
accomplishments. 
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Dr. Best agreed with Dr. Blanco’s points, adding that the workgroup was enthusiastic about the 
scientific quality of the products.  The program is producing several journal articles, with at least 
one (i.e., on gene flow) published in a highly visible journal.  Moreover, the program has a patent 
pending for its work on an optical system for plant characterization through remote sensing 
technologies (poster LTG 3-4).  Dr. Best explained that it is important to discuss the clarity of 
the public benefits in relation to this program.  Currently, the main environmental effects being 
discussed are the potential effects of GM crops and the impact on non-target organisms; 
however, there might be other effects that are not yet evident.  She stated that the combination of 
risk analysis and environmental-benefit analysis enables the comparison between beneficial and 
adverse effects of PIP crops.  These analyses will be particularly critical in the near future, she 
added, when there will be less food for more people. 
 
Dr. Best explained that the program is unique but also is very narrow because there is uncertainty 
about how it will perform in just a few years’ time.  She listed some recommendations that the 
workgroup formulated for broadening the program.  For example, the research could include PIP 
crops with multiple engineered traits.  Also, the study should not be limited to agricultural 
systems.  Because this type of research is novel, it will serve as a template for research elsewhere 
in the world.  The workgroup also recommended monitoring proteins in the environment, 
developing improved analytical methods for environmental matrices, and anticipating work on 
biopharming.  
 
Dr. Coats commented that the workgroup agreed that the four critical issues being addressed by 
LTG 3 are very urgent needs and the program has addressed them very well.  He added that the 
work involves many collaborators and is very responsive to the needs of a number of 
clients/stakeholders.  The workgroup also agreed that this program is in severe need of a funding 
increase and that the prospect of the program being eliminated is a significant concern.  
 
Dr. Harding asked for clarification on who in the scientific community is conducting biotech-
nology food or environmental research.  Dr. Best replied that one must look to research across 
the U.S. borders, such as within OECD.  Dr. Blanco added that the work also is ongoing in 
universities and federal institutions internationally and also at universities across the United 
States.  Dr. Blanco stated that the basic work on biotechnology that was set up by EPA’s SAB in 
2001 became the framework that is followed throughout the world.   
 
Dr. Harding asked for clarification on whether this program requires more EPA collaboration 
with others worldwide.  Dr. Best responded that it is expected that in the near future there will be 
more genetic constructs with more gene manipulations and that the workgroup is suggesting that 
the program accommodate this research.  She added that the workgroup agreed that the program 
is doing a great job collaborating across disciplines.    
 
Dr. Harding asked whether work for LTG 3 had occurred prior to 2003.  Dr. Coats stated that 
poster LTG 3-5 summarized a handful of projects that had been underway prior to 2003.  He 
added that the amount of progress made has produced quite satisfactory work.   
 
Dr. Adams stated that he agreed with the points made.  He emphasized that a substantial amount 
of money is being poured into developing new GM foods, and this will only increase in the 
future, placing increasing pressure on the environment and human health.  He stated that the 
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Agency’s approach is fantastic and that more funds over the next decade will permit EPA to do 
even more quality work.    
 
Dr. Graham stated that she has a very positive impression of the program from the comments she 
has heard.  Dr. Di Giulio noted that he also was very impressed with the work.  He asked 
whether other organizations are studying gene flow as EPA is through its Gene Flow Project 
(poster LTG 3-3) in natural plant communities.  Dr. Coats responded that other organizations in 
the United States are not conducting this type of work.   
 
Dr. Adams asked how much EPA is tapping into the work happening in the EU and elsewhere.  
Dr. Best responded that a considerable amount of research is occurring worldwide, but it would 
be good to obtain more information on this fact.  Dr. Di Giulio asked for clarification on whether 
the gene flow research in natural plant communities is occurring in the EU.  Dr. Adams stated 
that he believes that to be the case.  Dr. Coats pointed out that the work is occurring in several 
places internationally, including England, Germany, and Indonesia.  Dr. Adams stated that EPA 
must identify the data gaps on research occurring in the EU versus in the United States.   
 
Dr. Harding asked Dr. Francis to provide clarification on this topic.  
 
Dr. Francis explained that the USDA, through its Cooperative State Research, Education, and 
Extension Service, offers grants in the area of gene flow and gene transfer.  She mentioned that 
there are a number of interagency working groups and one group, the Agricultural Biotechnology 
Risk Analysis Research Task Group, developed a report on all of the research that is happening 
in the other agencies in agricultural biotechnology risk assessment.  (The report is entitled:  
“Agricultural Biotechnology Risk Analysis Research in the Federal Government:  Cross Agency 
Cooperation.”)  She added that this type of document is one way to keep track of the work that 
the United States is producing and to not duplicate the work of other agencies.  In addition, EPA 
organizes an annual meeting of the United States–European Commission Task Force on 
Biotechnology Research to help better understand the research ongoing worldwide.  The meeting 
includes mainly senior-level staff from the federal agencies, with usually 100 participants.   
Dr. Adams asked whether the focus is on new biotechnology in crops, the human health and 
environmental factors, or a combination of both.  Dr. Francis responded that the definition of 
biotechnology is very broad and this is reflected in the meeting topics covered, including 
transgenic animal work and also computation biology research beyond work on the conventional 
crops. 
 
Dr. Harding stated that it would be helpful for the Subcommittee to view the Agricultural 
Biotechnology report to help answer the questions that have arisen regarding the types of 
research that are underway.  It also would address an earlier point about filling in research gaps, 
she added.  Dr. Francis stated that she would find out if the report could be released. 
 
Dr. Blanco gave the example of research from the University of California about 5 years ago that 
found contamination of corn in Mexico by transgenic corn produced in the United States.  The 
findings were published in Nature and made newspaper headlines; they also spurred a joint  
task force a few years later to examine the issue of gene flow crossing international boundaries.  
Another notable example of biotechnology research was research conducted with pollen from Bt 
corn that was fed to monarch butterflies.  Dr. Blanco explained that the work of a task force led 
by the Entomological Society of America and EPA resulted eventually in industrial withdrawal 
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of a variety of corn from the market.  As a third example, Dr. Blanco mentioned that a researcher 
who 10 years ago predicted that resistance to Bt crops would occur in 3 years’ time now states 
that he is unsure of what went wrong with his prediction but that resistance is not occurring.  It is 
typical, Dr. Blanco added, that whoever says anything negative about biotechnology immediately 
makes the front page of newspapers and that there is an instant reaction by multitask, multi-
agency bodies to address that topic.  
 
Dr. Blanco recalled that 3 years ago EPA organized a meeting about biotechnology that included 
a presentation by a researcher who had screened for and found a variety of peanut plant from 
Peru that lacked the pathway to produce allergenic protein.  He also determined how to silence 
the gene that produced that protein.  As soon as industry learned that the product of this research 
was genetically modified, it lost interest in the findings. 
 
Dr. Harding commented that these examples speak to the fact that the field is an evolving science 
and involves some uncertainty.  She asked if other Subcommittee members had any further 
comments.  
 
Dr. Ryan stated that he did not make specific comments on the work under LTG 3 but that the 
workgroups are looking for excellence and the gene flow paper that was presented and the 
information in the lay literature attests to the high caliber of work.  
 
Dr. Ault commented that his impression from the posters is that very little is known about the 
pathways associated with allogenic and related effects, which he finds troubling.  He also did not 
see a level of coordination, such as with USDA, on the partitioning and prioritization of research.  
A third observation, Dr. Ault continued, is that the power curve is very low for this research.  
The United States is a leader in global production of GM crops, he added, but not enough 
scientific knowledge is being generated on the effects of these crops; this needs to be remedied.  
 
Dr. Harding emphasized that the Subcommittee report should make strong statements about this 
topic as well as offer recommendations, such as approaching Congress to provide more funds.  
She asked the Subcommittee members where they stand with regard to the rating for LTG 3.  
 
Ms. Drumm reminded the Subcommittee that if any additional information is needed, it can be 
obtained and later considered in another conference call, prior to the conference call already 
slated for the finalization of the draft report.  Drs. Harding and Adams agreed with this plan.   
 
Dr. Francis explained that at the time of the first meeting to plan the SP2 Research Program, it 
was clear that no other organizations were working on the idea of what causes allergenicity as it 
is related to GM crops.  That original planning meeting included representation from FDA, the 
National Institute of Allergy and Infectious Diseases (NIAID), USDA, USAID, and OSTP.  She 
explained that EPA had attempted for years to receive funding support from the other agencies to 
issue a joint RFA to study food allergens but was not successful.  NIAID did offer, however, to 
look at the projects that passed the EPA peer review process and then determine if it could help 
fund the work.  As it turned out, all of the projects that EPA could support did pass the peer 
review process.  Nonetheless, Dr. Francis added, NIAID, as well as USDA and FDA, continue to 
be silent partners when EPA holds its grantee meetings.  
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Dr. Harding asked Dr. Blanco for his rating of the work under LTG 3, along with supporting 
examples.  
 
Dr. Blanco stated that the posters displayed excellent work.  He agreed with Dr. Ryan’s 
assessment of the gene flow work (poster LTG 3-3) as being outstanding.  Another example of 
exemplary work, Dr. Blanco stated, is poster LTG 3-4, for which there is an associated patent. 
 
Dr. Coats agreed, adding that the concerns that the workgroup has had are based on a matter that 
is separate from the quality of the work that has been achieved.  Dr. Best pointed out that she still 
feels insecure about the program for the near future because of the various limitations that have 
been discussed, but she agreed that the quality of the work now is exceptional.  Dr. Adams also 
agreed with the comments made and stated that the concerns are being addressed through the 
Subcommittee’s recommendations to EPA. 
 
Dr. Ault commented that he still has trouble viewing the LTG 3 program as exceptional.  He 
views the program as less mature than the others and noted that some of its publications were not 
remarkable.  He added that the program needs the time to be strengthened.  Dr. Graham pointed 
out that it is important to note that the size of a program should not be factored into the rating.  A 
smaller program can still meet all of its goals and be exceptional, and despite its size, it might 
have fewer or more goals than a larger program.  Dr. Ault clarified that he did not have a 
negative impression of the work and it is at the level of what needs to be done, but that more 
time is required for the program to mature.  
 
Dr. Harding asked for clarification on how appropriate the science is to achieve LTG 3.  
She stated that the research accomplished so far is very good and the right questions are being 
asked, but perhaps the work is not at the same level of achievement as it is for LTG 2.   
Dr. Adams commented that if the program meets its three APGs (Table 3, page 59, MYP), then 
that would be a significant achievement, but as others have pointed out, EPA might not have 
sufficient resources to achieve those goals.   
 
In relation to the maturity aspect, Dr. Ryan gave the analogy that the LTG 3 program “is like a  
7-year-old child doing high school algebra,” whereas the other programs “are like senior 
scientists doing National Academy work.”  Thus, he explained, the program is exceptional but it 
is at an early stage relative to the other programs.  Dr. Blanco added that the program is in its 
infancy and is doing a fine job, but is underfunded.  
 
Dr. Adams asked whether the ratings given by this Subcommittee will influence the resource 
allocation to the programs.  For example, will the rating of “exceeds expectations” or 
“exceptional” be translated into increased funds?  Dr. Harding responded that it is not up to the 
Subcommittee to project how the draft report will be used in terms of finances.  Rather, the 
group needs to focus on the charge questions, provide evidence to support the ratings, and make 
recommendations.   
 
Dr. Best asked how often BOSC reviews occur because there is concern that LTG 3 is not 
receiving enough funding and may not meet its milestones in the near future.  Dr. Harding 
responded that there will be a mid-cycle program review in about 2 years.  Ms. Kowalski added 
that another full review will follow the mid-cycle review to assess the progress made.   
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Dr. Di Giulio stated that it would be helpful to have a more complete listing of the publications 
or submitted publications that are affiliated with LTG 3 and also to know what was achieved in 
the biotechnology research area prior to the program’s inception in 2003.  Dr. Francis noted that 
information on research prior to 2003 is summarized in the Accomplishments section (Appendix 
VI) of the MYP.  
 
Dr. Adams commented that the second APG for LTG 3 (Table 3, page 59, MYP) might sound 
ambiguous where it mentions “ensure improved capability.”  He suggested that this APG might 
be reworded to state specifically what is anticipated from the program.  Dr. Di Giulio responded 
that the decision on this point likely could wait until the next conference call, after the 
Subcommittee has received more information.   
 
Dr. Adams asked for examples of where LTG 3 is exceeding its goals.  Dr. Harding responded 
that the gene flow research and the remote sensing study are exceptional.  She added that the 
Subcommittee is trying to determine whether LTG 3 can be rated as “exceeds expectations” or as 
“exceptional” and the report can mention this.  She noted that the Subcommittee could delay 
rating LTG 3 until the next conference call, when it will be better prepared to do so.  
 
After confirming that the Subcommittee members did not need to review LTG 1, Dr. Harding 
asked Dr. Ryan to lead the discussion on coordination and communication.  
 
Coordination and Communication 
 
Dr. Ryan began the discussion by reading the factors that the Subcommittee was asked to 
consider in relation to the topic of coordination and communication (page 5, draft charge).  The 
program should be designed to convey information through various parts of the Agency, other 
offices, the regions, other governmental agencies, and the public at large.  Dr. Ryan explained 
that the meeting so far has touched on coordination and communication points, including a 
number of details raised by Dr. Francis (e.g., workshops, creation of a Web site, improving input 
from the regions, etc.)  Dr. Ryan stated that he has observed collaborative efforts among the 
various research groups within the SP2 Research Program.  What is lacking, however, is a full 
explanation of the points that Dr. Francis mentioned.  Dr. Ryan noted that Dr. Francis also 
discussed future steps that need to be taken, including an emphasis on reaching out to other 
agencies.  He stated that the documents that were reviewed did not stress these points.  What is 
needed, he suggested, is a statement saying that communication is an important part of the 
dissemination of the science.     
 
Dr. Di Giulio commented that he would have liked to have seen more collaboration among some 
of the laboratories, such as between the ecology and health laboratories.  He added that there 
should be more interconnectedness between universities.  Dr. Ryan also would have liked to 
have seen more interaction across laboratories and scientists, as well as having the work 
disseminated to both the scientific and lay communities.  
 
Dr. Graham suggested that it might be useful to have a conference call with Dr. Zenick.  She 
noted that one of the posters discussed fish metabolism (i.e., fish physiologically based PK 
[PBPK]), and the investigators had related information on existing human PBPK work to their 
ecology study.  Dr. Harding proposed that EPA collaborate more with laboratories outside of the 
Agency that have particular expertise, such as PBPK research.  
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Dr. Ault suggested that more internal symposia and one-to-one communication are needed, as is 
the creation of a workshop environment, particularly between the analysts and the empiricists.  
He also suggested that EPA facilitate a systems line of thinking to improve communication and 
create better linkages.   
 
Dr. Harding suggested that it would have been beneficial to include the regional perspective of 
the SP2 Research Program in the current program review.  She explained that although the main 
client is OPPTS, research is done at some point at the local level.  Dr. Harding noted that 
previous program reviews have included evidence or testimonial from regional staff; there was 
no decision, however, to have this same inclusion for the current BOSC review.   
  
Dr. Graham commented about the coordination that results from ORD’s planning process.  She 
mentioned that the role of NPD involves considerable coordination among a team of people from 
different levels of the Agency.  Dr. Graham pointed out that having MYPs also represents a 
substantial amount of planning and coordination.  She commended the effort that is being made 
in attempting to plan the RFAs in concert with the laboratory-based programs.  Dr. Graham 
added that she was pleasantly surprised to learn of the coordination between laboratory staff, 
between laboratories, and so on, from the posters.   
 
Dr. Blanco commented that it is important when organizing a meeting to include EPA staff or a 
scientist or individual who can speak on behalf of EPA.  He added that involving the EPA 
perspective adds cohesiveness to the group and also provides a great deal of interest.  
 
Ms. Drumm stated that she has copies of the Agricultural Biotechnology report requested earlier 
by the Subcommittee.  Ms. Kowalski commented that any documents that are reviewed by the 
Subcommittee must be made publicly available and because that report is not for distribution, the 
Subcommittee will not be able to view it.  Dr. Francis stated that she is uncertain when the report 
will be released, but once it is, the Subcommittee members will receive a copy.  
 
General Report Out 
 
Dr. Harding began this last portion of the meeting by indicating that the comments being made 
are preliminary.  She noted that a conference call is to be scheduled for March and another for 
April.   
 
During this report out session, Drs. Harding and Ryan read the summary assessments that were 
provided by each of the workgroups.  Dr. Harding read the assessments from LTGs 1 and 3, as 
well as the assessment on scientific leadership.  Dr. Ryan read the summary assessment for LTG 
2 and the summary for coordination and communication.  
 
Following the report out, Dr. Harding thanked Dr. Francis for her helpful responses during the 
program review and extended her appreciation to all members of the Subcommittee and 
everyone else involved with organizing the review.  
 
Adjournment  
 
The meeting adjourned at 12:15 p.m. 
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Action Items 
 

 Each Subcommittee workgroup is to provide a longer version of their summary assessment 
and e-mail it to Drs. Harding and Ryan, who will then compile all documents into one report.  
The report may not be ready before the next conference call.  The workgroups are requested 
to provide their portions in 2 weeks’ time if possible.  

 
 The individuals who nominated the examples of exceptional work for LTG 1 will provide a 

couple of sentences as rationale for their nomination to Dr. Graham.   
 

 Dr. Graham will prepare a summary paragraph that addresses the three questions on page 6 
of the draft charge.  She will follow this paragraph with the four examples of exceptional 
work under LTG 1.  

 
 The Subcommittee will be provided with a more complete listing of the publications 

affiliated with LTG 3.  
 

 The Subcommittee will delay rating LTG 3 until the next conference call.  
 

 Dr. Francis will find out when the report entitled “Agricultural Biotechnology Risk Analysis 
Research in the Federal Government:  Cross Agency Cooperation,” will be released, at which 
point the Subcommittee members will be provided with a copy.  

 
 The next conference call is slated for March 22, 2007, followed by a call on April 3, 2007. 
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MEETING AGENDA 
February 7-9, 2007 

 
U.S. Environmental Protection Agency 
Office of Research and Development 

109 T.W. Alexander Drive 
Building C - Room C111A, B, C 

Research Triangle Park, NC 
 
Wednesday, February 7, 2007 
 
7:30 a.m. Registration 
 
Welcome and Overview 
  
8:00 a.m. Welcome and Opening Remarks Dr. Anna Harding 
  Chair, SP2 Subcommittee 
  Dr. Barry Ryan 
  Vice-Chair, SP2 Subcommittee  
 
8:15 a.m. DFO Remarks Ms. Heather Drumm 

 Designated Federal Official 
ORD 

 
8:30 a.m. ORD Welcome Dr. Elaine Francis 

 Office of Research and  
  Development 
 
SP2 Research Program Long-Term Goal 1 
  
8:40 a.m. LTG 1:  Overview (Subparts A & B) Dr. William Mundy, NHEERL 

Office of Research and 
Development 

 
9:10 a.m. LTG 1:  Poster Session I (Atrium) 
 
11:10 a.m. LTG 1:  Poster Session I Discussion SP2 Subcommittee 
 
12:10 p.m. BREAK SP2 Subcommittee 
 
12:30 p.m. Working Lunch: 
 Subcommittee Working Time 
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1:00 p.m. LTG 1:  Overview (Subpart C) Dr. Greg Sayles, NHSRC 
Office of Research and 
Development 

 
1:30 p.m. LTG 1:  Poster Session II (Atrium) 
  
3:00 p.m. LTG 1:  Poster Session II Discussion SP2 Subcommittee 
 
3:30 p.m. Subcommittee Working Time  SP2 Subcommittee 
 
4:00 p.m. OPP Perspective of ORD’s SP2 Research Mr. Jim Jones, Director 
  Office of Pesticide Programs 
  OPPTS 
 
4:45 p.m. Adjournment  
 
Thursday, February 8, 2007 
 
8:30 a.m. Review of Yesterday’s Activities Dr. Anna Harding 
 Overview of Today’s Agenda Chair, SP2 Subcommittee  
 
SP2 Research Program Long-Term Goals_2 & 3 
 
8:45 a.m. LTG 2:  Overview  Dr. Timothy Gleason  
   NHEERL 

Office of Research and 
Development 

 
9:15 a.m. LTG 2:  Poster Session (Atrium)  
 
10:45 a.m. LTG 3:  Overview Dr. Robert Frederick, NCEA 

Office of Research and 
Development  

 
11:15 a.m. LTG 3:  Poster Session (Atrium) 
 
12:00 p.m. Lunch 
 
1:00 p.m. LTGs 2 & 3:  Poster Session Discussion SP2 Subcommittee 
 
2:00 p.m. Subcommittee Working Time 
 
2:30 p.m. OPPT Perspective of ORD’s SP2 Research Mr. Jim Willis, Director 
  Chemical Control Division 

Office of Pollution Prevention 
and Toxics 

  OPPTS 
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3:15 p.m. Preliminary Subcommittee Discussion of SP2 Subcommittee 
 Charge Questions/Rating of LTG 1  
 
4:00 p.m. Public Comment 
 
4:15 p.m. Adjournment 
 
Friday, February 9, 2007  
 
8:00 a.m. Preliminary Subcommittee Discussion of SP2 Subcommittee 
 Charge Questions/Rating of LTGs 2 & 3 
 
8:45 a.m. Working Time for Subcommittee  SP2 Subcommittee 
 
11:00 a.m. General Report Out Dr. Anna Harding 
  Chair, SP2 Subcommittee 
 
12:00 p.m. Adjournment 
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